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Article I—THE MACRURAN, ANOMURAN, AND STOMA- 
TOPOD CRUSTACEANS COLLECTED BY THE 
AMERICAN MUSEUM CONGO EXPEDITION, 
1909-1915! 


By Watupo L. ScHMITT 
Wits Frevtp Notes By HERBERT LANG AND JAMES P, CHAPIN? 


Puates J-IX, Text Figures 1-75 
INTRODUCTION 


As with the brachyuran crustaceans, about a third of the total 
number of decapod crustaceans known from the western coast of Africa,* 
or the faunal area extending from Senegal to Angola, are represented in 
the present collection. However, the very comprehensive series of 
several little-known species has enhanced the value of the material ob- 
tained far above what the mere acquisition of a species-representation 

would have been. | 

| Of particular interest is the excellent series of Palemonide, which 
has furnished data making possible a revision of the described species. 
Several forms heretofore considered distinct, having been based on in- 
adequate material, are given what appears to be their true status as 
erowth stages of the species to which they are assigned. So Macro- 
brachium lenzii and M. dux variety congoensis are but M. dux (Lenz), 
and Macrobrachium jamaicense variety herklotsi, a variant of M. vollen- 
hovenitt (Herklots). , 

The several varieties of Caridina togoensis prove, in the very large 
series of over 800 specimens obtained, to be founded on variations normal 
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Scientific Results of the American Museum Congo Expedition. General Invertebrate Zoology, 
ee These notes are indicated in the text by quotation marks and the collectors’ initials. 
3Rathbun, 1921, Bull. Amer. Mus. Nat. Hist., XLIII, pp. 379-474. ; 
éBased on Rathbun, 1900, Proc. U. 8. Nat. Mus., XXII, pp. 271-316; de Man, 1912, Ann. Soc- 
Roy. Zool. Malacol. Belgique, XLVI, (1911), pp. 197-253; Balss, 1916, 1921, ‘Beitr. Kenntnis Meeres- 
fauna Westafrikas,’ Crust. Decapoda Macrura, and Anomura. 
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to the species, and to be indistinguishably linked to the type by a rather 
complete series of intergrading forms. 

The two apparently new species, Crangon lang: and Clebanarius 
-chapini, have undoubtedly long been confused with others supposedly 
existing on the African coast, but it has not been possible to secure 
material determined by other workers to definitely clear up this point. 
The newly described species are distinct from all previously oo so 
far as I have been able to ascertain. : 

The ranges of a number of species are extended southward along the 
West African coast: Athanas grimaldit, Pontoma tyrrhena, Dardanus 
pectinatus and Upogebia furcata to Angola; and Crangon intrinsecus, 
Dardanus granulimanus, Clibanarius senegalensis, C’. cooki, C. africanus, 
Diogenes denticulatus, and Scyllarus arctus paradoxus (?) to the mouth 
of the Congo. 

A review of the zodgeographic distribution of the marine decapods 
is given by Balss in the ‘Beitrage zur Kenntnis der Meeresfauna West- 
afrikas.: Of the twenty-five marine forms he reports from the French 
and Belgian Congo and Angola, only nine are represented in the present 
collection, which, however, has added at least thirteen new records for 
this particular region, two being apparently hitherto unrecognized 
species, the others extensions of range. 

The economic utilization of certain species elsewhere along the West 
African coast has formed the basis of an interesting account by Gruvel 
on ‘ Les Crustacés comestibles de la Cote occidentale d’ Afrique,’? embody- 
ing the fishery methods and species taken in lower Dahomey. The 
Congo Macrura also found on that coast and included in his report are: 
Peneus trisulcatus Leach (=P. caramote Risso), Peneus brasiliensis 
Latreille, Macrobrachium (Palemon) macrobrachion (Herklots), and 
Macrobrachium (Palemon) vollenhoveni: (Herklots). 

Great credit for whatever value this report may have is due to the 
care with which the collections were made by Messrs. Lang and Chapin, 
and the excellent series of the variousspecies contained in those collections. 

The photographs, except the first figure in each of Plates VIII and 
IX taken in the field by Mr. Herbert Lang, are by Mr. Clarence R. Shoe- 
maker. Text figures 67, 68, 69b, 70-73 are the work of Mr. J. F. Mueller; 
the others are by the author. 

Pages 64 to 67 comprise a ‘Postscript’ embodying several com- 
ments upon two papers which appeared while this report was in press. 


- 11922, III, pp. 89-110. 
21912, Ann. Inst. Océan., V, fasc. 1, pp. 1-16, Pls. 1, 11, text figs. 1-6. 


Notes ON COLLECTING OF THESE CRUSTACEA; AND THE MAMMALIAN 
AND AVIAN ENEMIES OF SHRimpPs! 


‘Shrimps are considered a favorite tidbit by all of the natives of the 
Belgian Congo whom we saw. Asarule, they are consumed while fresh 
after being boiled and seasoned. The larger kind (Palemonidz) are 
much relished by white men stationed here. 

‘The headwaters of the Congo in the northeastern section of Bel- 
gian territory offer in this respect a particularly favorable hunting 
ground. Here the natives need not wait for the dry season. Although 
the shrimps are common in all of the larger streams, it is in the numerous 
shallow forest brooks. that they are caught most easily, as even heavy 
freshets swell them for only a few hours. 

‘To secure these shrimps a party of a dozen or more women and 
children erect a temporary dam at certain favorable places. Branches, 
sticks, large leaves, mud, and sand make this barrier fairly water-tight. - 
For the next few hours, as the section downstream from the structure 
runs dry the natives, of course, pick up everything eatable. The fish, 
crabs, and shrimps stranded there or hiding among and beneath rotten 
pieces of wood, branches, and leaves are rapidly collected. But real 
success comes with the bailing dry of the many pools and puddles still 
remaining. With small hand-nets of narrow meshes stretched on round 
wooden frames the natives scoop out whatever they can. Shrimps often 
hide in crevices on stony ground, or among roots and débris. Very often 
the largest shrimps (Paleemonide) are taken in regular fish-traps baited 
with manioc. | 

‘Another method is commonly observed along the large rivers. 
On the banks of the Congo near Stanleyville in September, at certain 
shallow places near the shore, where the water is nearly stagnant, masses 
of tiny, grayish, dark-speckled shrimps, Caridina togoensis Hilgendort, 
swim about. Women stand in the water up to their hips catching these 
little creatures. Working in pairs, one drives the hosts of shrimps 
toward her partner’s small hand-net, which, after each successful dip, is 
emptied into the baskets hanging from their shoulders. | 

“Among the mammalia the West African otter-shrew, Potamogale 
velox Du Chaillu, being an excellent swimmer and diver, plays greatest 
havoc with shrimps. Its stomach contents, and also its excrement 
deposited on stones projecting above the water or near the bank of the 

1For an account of general ecological conditions of the Congo Estuary and typical photographs 


thereof, as well as of the water-courses farther inland, ef. Lang, in Rathbun, 1921, Bull. Amer. Mus. Nat. — 
Hist., XLIII, pp. 387-392, Pls. xv1, fig. 2, and LV-LXIVv. 
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river, when washed, distinctly show particles of the carapace and 
abdominal segments of smaller forms of shrimps. Sometimes, too, the 
larger ones (Paleemonide) are eaten, as is evident from remains at its 
feeding places, most of the harder parts being rejected. Its general diet 
includes river-crabs (Potamonide), small fishes, and aquatic insects. 

“Both of the African otters, Lutra maculicollis Lichtenstein and 
Aonyx capensis (Schinz), make crustaceans an important part of their 
diet. Shrimps, of course, are eaten in only small quantities, except 
during the dry season when in the savannah many of the rivers dry out 
and such creatures are left stranded. 

“The water mongoose of the Ituri Rain Forest, Atzlax macrodon J. A. 
Allen, and its northern relative, Atilax robustus Gray, from the Uele and 
White Nile region feed on shrimps, as is shown by stomach contents. 
They generally go to swampy areas for all sorts of prey, even hemipterous 
insects commonly found in puddles on the road. The typical tracks of 
their feet, with the entirely free, unwebbed digits, give irrefutable proof 
of their identity.’’ (H. L.) | 

“The fresh-water shrimps of the Congo do not form a very large 
item in the food of birds. Looking through our rather extensive notes on 
stomach-examinations of the birds we collected, I find only seven species 
which had eaten shrimps or nearly allied crustacea which we listed under 
the same term. In only two cases did it seem as though such crustacea 
would form a fair percentage of the birds’ food. One of these was the 
common, small river-cormorant, the other the malachite kingfisher. 
The relative importance of this component of the diet will be taken up 
under the respective species. 

“The small cormorant of the rivers of tropical Africa, Phalacrocorax 
africanus (Gmelin), is stated by most authorities to feed mainly upon 
fish, and it will also take insects (grasshoppers, for example), frogs, and 
mollusca.' In the stomachs of two individuals, one from Stanley Falls, 
the other from Faradje, I found numbers of small shrimps: twelve in 
one case and an even greater quantity in the other. A few fish-bones 
‘were also present in one of them. I think it likely, if I had been able to 
examine more of the cormorants, that the shrimps would have proved a 
relatively important food. 

‘Among fourteen species of herons and bitterns I am surprised to 
find that only two, both egrets, had taken any crustaceans other than 
crabs. Of the little egret, Hgretia garzetta (Linneeus), the only stomach 
SS Serer pSnnrEuer erro ee 


*Heuglin, Cee ‘Ornithologie Nordost-Afrika’s,’ p. 1495; Stark and Sclater, 1906, ‘Birds of South 
Africa,’ IV, p. 
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examined disclosed a great many small shrimps, ten small dragon-flies, 
three spiders, a grasshopper, and a water-strider. In South Africa the 
food of the species is said to consist of fishes, frogs, small crustacea, and 
occasionally aquatic molluses of small size. 

“Of the somewhat larger yellow-billed egret, Melanophoyx inter- 
medius brachyrhynchos (Brehm), we likewise investigated only a single 
stomach, but found in it pieces of an aqautic hemipteron and some 
shrimps. 

‘The hammerhead stork, Scopus umbretta Gmelin, is anything but 
common in the forested area of the Upper Congo. Of three stomachs, we 
found two containing only dark gray, muddy refuse, such as is often 
present in the stomachs of true storks; in the third there were four 
small fish and a shrimp. 

‘Of seven species of Anatidz which we secured in the Upper Congo, 
only Hartlaub’s teal, Pteronetta hartlaub: (Cassin), was found to have 
eaten a shrimp. Moreover, this occurred but once in ten stomachs ex- 
amined. Six of the stomachs, to be sure, held only coarse sand; the 
four remaining had numbers of aquatic insect-larve, mainly dragon- 
flies, many small seeds, some snails, a spider, two tiny bivalve molluscs, 
and a single shrimp. 

“The African sun-grebe or finfoot, Podica senegalensis senegalensis 
(Vieillot), seldom if ever dives, and is certainly not a great fish-eater. 
In the seven stomachs we studied there were invariably remains of 
insects, often beetles, but also a dragon-fly larva, a green grasshopper, 
and wings of a dragon-fly. One of the birds had also eaten a small 
crab; another two snails, some small shrimps, and a small millipede. 
G. L. Bates! has likewise recorded bits of prawns as found in the gizzard 
of Podica senegalensis camerunensis S)6stedt. 

‘The foremost shrimp-fisher among the African birds I have studied 
is undoubtedly the tiny malachite kingfisher, Corythornis cristata (Pallas). 
It is often stated to eat small fish, and Dr. van Someren? has photo- 
graphed it with a minnow, as well as a tiny frog, in its bill. But in my 
experience in the Upper Congo it seemed far more fond of small crustacea. 
In the six stomachs of which I took special note, no fish remains were 
met with; but in four cases they were crammed with pieces of small, 
fresh-water shrimps. The two others held bits of insects, including 
beetles and one grasshopper. I do not know whether the principal 
item of food has an influence on the local abundance of this small king- 
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fisher, but it is worthy of mention that Corythornis cristata is a rare 
bird in those parts of the Congo, such as the Ituri, where the rivers 
attain no great size and their banks are completely covered with rain- 
forest, sl Pa: ; : 
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Tribe PENEIDEA 
Peneidsz 
Peneinz 

PENEUS Weber 


Peneus Weser, 1795, ‘Nomenclator entomologicus,’ p. 94. 


Peneus trisulcatus Leach 


Peneus trisulcatus Leacu, 1815, Trans. Linn. Soc. London, XI, p. 347; 1816, 
‘Malac. Pod. Brit.,’ Pl. xxu. Pxrstra, 1915, Archiv f. Naturg., LXXXI, Abteil. A, 
Heft 1, p. 109, and synonymy. 

Penzus caramote Ratupun, 1900, Proc. U. S. Nat. Mus., XXII, p. 311, and 
synonymy. Dr Man, 1912, Ann. Soc. Roy. Zool. Malacol. Belgique, XLVI, (1911), 
p. 248, and synonymy. Batss, 1916, ‘Beitr. Kenntnis Meeresfauna Westafrikas,’ 
II, p. 15, and synonymy. 

This well-known Mediterranean species ranges along the West African coast as 
far as Benguela, and is also found off the coast of Spain and Portugal. 


Banana, July 1915,°3 01,5 01; August 1915,59, 12°. St. Paul 
de Loanda, September 22, 1915,107,19. 

‘These shrimps are brought to the market in St. Paul de Loanda in 
great quantities. At low tide, not far from town, on the flat sandy beach 
of the bay, every day I saw (September) the shrimp-catchers, barefoot 
boys and girls, walking back and forth along the shore. In the rather 
soft wet sand they feel about with their feet for their victims which they 
throw alive into the baskets hanging from their shoulders. 

“Tt is interesting to watch these shrimps manage to become im- 
bedded one or two inches below the surface of the sand without leaving a 
trace of their presence. Previous to this they are moved back and forth 
by the waves. One has to be on the spot at the time of the receding tide. 
At about the point where the incoming waves are checked by the force 
of the undertow, the seething waters carry up clouds of sand in suspen- 
sion. Into these the shrimps steer and with much dexterity and ease 
arrange to be covered over with the descending grains of sand under 
which they are habitually found. In that part of the beach the sand 
always remains loose and moist. 

“Tn life Peneus trisulcatus is transparent, of a grayish color with 
dark gray and greenish brown mottlings, and about three and one-half 
inches long over all.” (H. L.) 


Peneus brasiliensis Latreille © 


Penzus brasiliensis LATREILLE, 1817, ‘Nouv. Dict. Hist. Nat.,’ 2nd Ed., XXV, 
p. 156. Rarasun, 1900, Proc. U. 8. Nat. Mus., XXII, p. 311. Leresvers, 1908, 
Bull. Mus. Hist. Nat., Paris, XIV, p. 267. Miznz Epwarps and Bovuvisnr, 1909, 
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Mem. Mus. Comp. Zo6él., Cambridge, X XVII, p. 235, Pl. v1, figs. 11, 12, text figs. 
64-67. Pxrsra, 1915, Archiv f. Naturg., LX X XI, Abteil. A, Heft 1, p.1138. Batss, 
1916, ‘Beitr. Kenntnis Meeresfauna Westafrikas,’ II, p. 14. 

On the West African coast, this familiar American form ranges from Senegal as 
far south as Angola (Balss). 


Banana, July 1915,1¢0,19. 

Balss directs attention to the observations of Lefebvre which indi- 
cate its adaptation to a fresh-water habitat in Lake Ahémé, Dahomey. 
This species is readily distinguished from the next in not having lateral 
marginal spines on the telson. 


PaRAPENEOPSIS Alcock 


Parapeneopsis Aucock, 1901, ‘Cat. Indian Deep-Sea Crust.,’ p. 14; 1906, ‘Cat. 
Indian Decapod Crust., Pt. 3, fase. 1, p. 34. 


Parapeneopsis atlantica Balss 
Plate I, Figure 2 


Parapenzopsis atlantica Bauss, 1914, Zool. Anz., XLIV, p. 593; 1916, ‘Beitr. 
Kenntnis Meeresfauna Westafrikas,’ IT, p. 16, text fig. 2. 

Trachypenzus constrictus var. africana Bauss, loc. cit., 1916, p. 17, text figs. 3, 4. 

Known from a number of localities from the Gold Coast, Togo, Dahomey, 
Cabinda, the French Congo and Angola (Balss). 


Banana, 10, 129. 

MerasuREMENTS.—Of the single male: rostrum 7.5, carapace 10.8, 
abdomen and telson 30, telson 7 mm. long; of largest female: rostrum 28, 
carapace 26, abdomen and telson 65, telson 16 mm. long. 

The females here assigned to Parapeneopsis atlantica are so in agree- 
ment with the figures Balss gives for his variety africana that I feel sure 
that he failed to note that the last three and not only the last two pairs of 
legs lack epipodites, and the fact that the longitudinal suture of the 
carapace extends nearly to the posterior margin, as in the male P. 
atlantica. 

The male has a short, evident post-rostral carina behind the epi- 
gastric tooth half-way to the posterior margin of the carapace. In the 
female it is equally long and, moreover, it extends backward nearly to the 
posterior margin of the carapace as a smooth band, a suggested but not 
raised carina. The triangular area lying between the hepatic spine, the 
orbital margin and the post-rostral carina is more or less lightly pubescent 
in both male and female. The spines and sulci of the carapace are in 
exact agreement in both sexes; the groove beneath the hepatic spine 
fails to reach the margin of the carapace near the antero-lateral angle. 
Balss’s figure of the female (loc. cit., 1916, text fig. 3) is surely incorrect 
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in showing this groove as reaching themarginofthecarapace. The anten- 
nular flagella are relatively the same length in both sexes. Basal spines 
are present on both of the first two pairs of legs; Balss says (loc. cit., 
1914) on the first pair only. 

The rostrum of the male, though having about the same appearance, 
shape, and number of teeth as in the female, is quite a bit shorter, attain- 
ing but the middle of the last segment of the antennular peduncle; above 
it has nine teeth in addition to the epigastric, as in the type. The last 
dorsal tooth is about over the middle of the second segment of the anten- 
nular peduncle, thus leaving about the distal fourth unarmed. In the 
largest female almost the distal third of the rostrum is without teeth, 
and, as in Balss’s figure 3, the last tooth about coincides with the end 
of the antennular peduncle. In the twelve females before me the dorsal 
teeth, counting the epigastric, vary from ten to twelve in number; one 
had a broken rostrum, six had ten dorsal teeth including the epigastric, 
four had eleven, and one twelve. 


Tribe CARIDEA 
Atyide 
CaripDINA Milne Edwards 
Caridina H. Minne Epwarps, 1887, ‘Hist. Nat. Crust.,’ II, p. 862. 


Caridina togoensis Hilgendorf 
Text Figures 1 to 62 

Coridie togoensis HinGENDORF, 1898, Sitzb. Gesell. Naturf. Freunde Berlin, 
p. 156. Rarxsun, 1900, Proc. U.S. Nat Mus., XXII, p. 314. 

Caridina togoénsis var. stuhlmanni eiecmonr, 1898, ‘Deutsch-Ost-Afrika,’ 
IV, No. 7, p. 35. 

Caridina togoensis var. decorset Bouvier, 1904, Bull. Mus. Hist. Nat., Paris, X, 
p. 131; 1905, Bull. Sci. France et Belgique, XX XIX, p. 81, fig. 5. Bass, 1914, 
‘Ergeb. Zweiten Deutschen Zentral-Afrika-Exped. 1910-1911,’ I, Zool., p. 97. 

Caridina togoensis var. breviatus Lmnz, 1910, ‘Wissen. Ergeb. Deutschen Zentral- 
Afrika-Exped. 1907-1908,’ III, Zool., I, p. 131. 
Previously recorded from Adeli near Bismarckburg, Togoland (type locality, 
Hilgendorf); Bangoran River,! Gribingi-Tchad territory, and river near Mpoko 
(=Kukuru River), French Congo (Bouvier, var. decorset); Fort Crampel (Gribingi, 
Balss, var. decorsei); Libenge, Upper Ubangi (B alss, var. decorsei); near Mawambi in 
an affluent of the Ituri River, in a pool of the same river near Avakubi (Lenz, var. 
decorset) ; brook at Undussuma (Hilgendorf, var. stuhlmanni); and in a brook in 
the virgin forest (““Urwaldbiche’’) northwest of Beni (Lenz, var. breviatus). 
SINICA es Va re ris Tren eo he LE amr LCI ee ae 


1The Gribingi, Kukuru, and Bangoran are headwaters of the Shari River. 
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Stanleyville, April 1915, about 515 (49 ovig. 9). Avakubi, October 
7, 1909, about 200 (7 ovig.). Niangara, November 1909, 110’, 19°. 
Faradje, January 1913, about 141 (19 ovig.). 

Beni lies to the east of the Congo-Nile divide. Lenz’s statement (in 
the tabular summary of the distribution of his material) places his C. t. 
var. breviatus 20 kilometers northwest of Beni. An orographical map 
published in 1918 by the Royal Geographical Society of London shows 
that a river lying in that direction might well belong to the Congo 
watershed, although the map accompanying Schubotz’s preliminary 
account of the German Central African Expedition! seems to place these 
specimens within the Nile watershed, an occurrence of, considerable 
interest with respect to the geographical distribution of the Crustacea of 
the Congo region. | 

MrasurEemMENtS.—Of the largest specimen observed, a female from 
Stanleyville: length of rostrum, of which the extreme tip is missing, 5.5; 
preorbital length of antennular peduncle, 4.25; post-orbital length of 
carapace, 5.5; depth of carapace, 4; length of abdomen about 18; length 
of telson exclusive of terminal spines, 3.5 mm. 


DescripTion.—A much more variable species than hitherto realized by authors. 
The rostrum varies in length, reaching from about as far as the middle of the last 
segment of the antennular peduncle to, in exceptional cases, twice the length of the 
last segment beyond the end of the antennular peduncle. Most specimens seem to 
have the rostrum a little longer than the antennular peduncle. The rostrum varies 
in both shape and direction; sometimes it is directed a little downwards proximally, 
while distally it is aseendant with a very slightly curved tip; in some specimens the 
upper outline is slightly convex, but in many it is quite straight. The length of the 
free portion of the rostrum, as compared to its depth, varies from about 5 to 8.3 times 
as long as deep, not including the dorsal spines. 

Of the 153 specimens tabulated below the dorsal rostral teeth range from 10 to 
29 in number; of these from 2 to 6 may be on the carapace, though in the specimens 
with 28 teeth but 2, and in one with 29 teeth, but 3 teeth were situated on the cara- 
pace. The more usual number of dorsal rostral teeth lies between 14 and 22, the 
greater number of specimens having 17, 18, or 19 teeth; of these the greater number 
of specimens have 3 teeth on the carapace. Below, the teeth vary from 3 to 17 in 
number; the more usual range, however, being 6 to 12; the greater number of speci- 
mens had 7, 8 or 9. The tooth-free portion of the rostrum varies considerably above 
and below. In any large series about 50 per cent of the specimens will have the 
unarmed distal portion well marked, occupying dorsally in one case more than one- 
third the length of the free portion of the rostrum; in the remaining 50 per cent the 
teeth, above and below, run quite close to the tip, practically eliminating what might 
be called a tooth-free portion. 


11909, Sitzb. Gesell. Naturf. Freunde Berlin, pp. 383-400, 1 map. 
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The carpus of the first pair of chelipeds is usually just about twice as long as 
broad, varying from 1.9 in one case to 2.2 times as long as broad in another. In 
Bouvier’s figured var. decorsei, the carpus appears to be about 2.3 times as long as 
broad, while in Hilgendorf’s var. stuhlmanni this relation rises as high as 2.5. The 
movable finger seems to be most often five-ninths the length of the palm, but in 
many cases about equals the palm, or half the hand, in length. 

The carpus of the second pair of chelipeds is usually just about six times as lone 
as its greatest width, varying from 5 to 6.6 times as long as broad; the movable finger 
is predominantly 1.3 times the length of the palm, occasional speeder having the 
movable finger as much as 1.4 to 1.5 times as long; the carpus is from 1.2 to 1.3 
times the length of the hand. | ; 

The dactyl of the third legs is about 5 times as long as wide, exclusive of the 
marginal spines, and is contained in the propodus about 3.5 times; the spines on 
the under or lower margin, including the apical or terminal one, number from 7 to 10 
(based on acount of twenty specimens); mostly there were 7 or 8 spines on the dactyl. 

The dactyl of the fifth legs is usually a little more than 6 times as long as broad, 
ranging from 5.8 times as long in one instance to nearly seven in another; it is con- 
tained in the propodus nearly 3 times, the propodus ranging from 2.7 to 3.1 times as 
long as the dactyl; in Bouvier’s figured var. decorset the propodus seems to be 2.4 
times as long as the dactyl. The number of movable spinules, not counting the 
immovable terminal one, varies from 51 to 80, the average of twenty specimens being 
65.6. Only in two instances did as many as three specimens have the same count, 
only the right leg of the pair being considered; these were three specimens each 
having 62 spinules on the dactyl of the fifth legs, and three with 73 spinules; two 
specimens had 51, and two 60. 

The uropodial spines range from 9 to 16 in number, the average of about twenty 
specimens being 12, though this particular count was not observed in any of the 
specimens. The greatest number of specimens showing the same count was five with 
10 spines, and five with 14 spines; three had 11 spines. 

The eggs do not appear to be quite as large as stated by Bouvier andl Hilgendorf, 
the former giving 1.1 X.6 mm. as the dimensions, the latter merely saying that they 
were over 1 mm. long. Those that I have measured range from .9 to .98 mm. long 
by from .55 to .57 mm. wide. 


Our specimens conform nicely with the key to the oe of Caridina 
elaborated by Bouvier! as the result of his detailed analysis of ‘Les 
Caridines des Seychelles’ obtained by J. Stanley Gardiner. In this key 
the usual number of uropodial spines in C. togoenszs 1s given as 10 or 11, 
and the spinules on the dactyl of the fifth legs 42. As noted above, the 
number of uropodial spines varies from 9 to 16, with 10 and 14 being 
apparently the counts of most frequent occurrence, but, as to the spinules 
upon the dactyl of the fifth pair of legs, in none of the twenty specimens 
in which these were examined did the number fall as low as that given 
by Bouvier; the average number was about 65, with 62 and 73 most 
frequently occurring. 


eee ee 
11918, Trans. Linn. Soc. London, (2) XV, Zodl., pp. 462-465. 
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Of all the characters, the rostrum of C. togoensis seems to be the 
most variable, and it is upon this character that the distinction of the 
three described varieties of this species from the typical form has been 
based. The first of these, C. ¢. var. stuhlmanni, with its apparently re- 
duced number of teeth on the upper margin of the rostrum is possibly 
the most extreme variant. The length of the rostrum and its distal 
tooth-free portion is not unusual, nor the teeth on the ventral margin. 
Though in C. togoensis, as here defined, out of the 133 Stanleyville speci- 
mens examined, but 7 have 14 dorsal teeth on the rostrum, and 10 speci- 
mens 15 teeth, his admission of a range including 18 dorsal teeth includes 
the number of teeth occurring with greatest frequency In our material ; 
20 specimens had 17 teeth above, 23 eighteen teeth and 21 nineteen teeth. 
The width of the carpus of the first pair of feet as stated is a little broader 
than in the specimens I have examined. Bouvier’s figured C. t. var. 
decorsei with a carpus 2.3 times as long as broad is nearest the 2.5 times 
long as broad carpus of C. t. var. stuhlmannz. Otherwise the description 
fits that of typical togoensis rather closely. 

Given a fair series of C. togoensis, it is impossible satisfactorily to 
distinguish C. t. var. decorsei as a distinct variety. A lot of 81 specimens 
could be separated into two series, the one approaching the decorsez 
type and the other approaching what might be considered typical 
togoensis, with teeth running to or near the tip, and having shorter 
rostra. Nevertheless, the number of intermediate forms, though 
arbitrarily placed with the group to which they seem to belong, was 
sufficient to form a continuous intergrading series. A few such inter- 
eradations have been graphically presented as text figures 1 to 16. 
It would appear that toothlessness near the tip is largely a function of 
rostrum length, though not absolutely so. This relationship is also ex- 
hibited in the accompanying tabulation, where the more typical togoensis 
forms have the shorter rostra, as compared with the decorsez type. In- 
spection shows, however, how much the two series overlap. In the origi- 
nal description of togoensis the usual number of rostral teeth is given as 
about +2; the count occurring with the greatest frequency in the present 


material is 48. As regards the figure 242°, considered by Bouvier as 


the eokanoune occurring one in decorsez, there is not so close an agreement 
though extremes of his range of variation, 24*7 and 8424 admit 39, not 
quite a third, of the 133 Stanleyville specimens examined. 

The rostral formula of C. ¢. var. breviatus coincides almost exactly 
with the range of the number of teeth based on 133 specimens from 


Stanleyville, with the exception of one specimen having but twelve 
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dorsal teeth, and 13 having 22 or more dorsal teeth; the ventral range 
takes in all but 8 of our Stanleyville specimens, four having less than five 
teeth and four more than twelve teeth. Neither the shortness of the 
rostrum nor the variability of the tooth-free portion of the rostrum is a 
distinguishing character for this supposed variety. Nearly three-fifths 
(seventy-eight) of the examined Stanleyville specimens have the rostrum 
ranging from a little longer, to one-half the length of the last segment 
shorter, than the antennular peduncle. 

With respect to the number of dorsal rostral teeth situated on the 
carapace, unless this point were carefully considered and an accurate 
count made; the number might well have been rated too low in the rostral 
formula of the several described varietal forms here discussed. For 
typical togoensis, Hilgendorf gives 2 or 3, and for his variety stuhlmanni 
2-3 (rarely 4), Bouvier has but 3 for decorsez and Lenz 3-4. Two teeth 
on the carapace seem to be of rather rare occurrence; only in eleven of 
153 specimens was this found to be the case; sixty-six specimens had 3, 
forty-seven had 4, twenty-eight 5, and just one was found which had as 
many as 6 dorsal rete teeth on the carapace. 

So far as I have been able to ascertain, there is no comme ies between 
the number of dorsal or ventral rostral teeth, teeth on the carapace, 
uropodial spines, spinules on the dactyls of the fifth pair of legs, and sex. 


TABULATION OF RostRAL LENGTH OF SPECIMENS OF Caridina 


Length of rostrum, as 
compared with an- 
tennular peduncle 


Based on 133 examined specimens out of a 
total of over 500 


Twice the length of 
the last segment 
longer........ 

More. than ihe lengeh 
of the last segment 
longer... 

Longer (han ihe: pe- 
duncle by the length 
of the last segment. . 

. Longer by one-half of 
the last segment, 
more or less........ 

Little longer than the 
antennular peduncle 

BuUbequiale. h.ce Ss 

Little shorter than the 
antennular peduncle 

Shorter than the an- 
tennular peduncle by 
one-half the length 
of the last segment..} 10 


Number of specimens.| 133 


togoensis ZXAMINED 


Number of Specimens 


From Stanleyville, April, 1915 


ly to tip of rostrum, fogoensis type 


examined 
Based on 48 of 81 specimens with decorset 


Based on 33 of 81 specimens with teeth near- 
type of rostrum 


Based on 81 specimens not sexed, of 133 


specimens 


Based on total of 52 sexed specimens of 133 
examined 


Based on 19 o’ of the 52 sexed specimens 
Based on 18 ovigerous @ of the 52 sexed 
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81 | 33 | 48 |F 52 | 19 


18 


18 


Based on 15 non-ovigerous @ of the 52 sexed 
specimens 


bet IND 


ge 


15 


Based on random 10 of about 200 specimens 
from Avakubi, 2 0&8 @ (1 ovig.) 


10 


Based on random 10 of 30 specimens from 


Niangara, 4 o' 6 @ (1 ovig.) 


10, 


Based on all specimens examined, 153 


10 


28 


30 


153 


ECIMENS OF Caridina 


togoensis EXAMINED 


TABULATION OF Rostra Count oF Sp 
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Number of Specimens 
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Teeth on 
carapace 
: 
3 
4 
5 
| 6 
No. of 
specimens 
Total No. 
of dorsal 
teeth 
28 
29 
No. of 
specimens 
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TABULATION OF THE COUNT OF SPINES ON THE DACTYLS OF THE THIRD 
AND FirtH LEGS, AND THE UROPODIAL SPINES OF FIFTEEN 
SPECIMENS OF Caridina toqoensis 


Spines on dactyl | Spinules on dac- 
Specimen | Rostral| of third leg, | tyl of 5th leg, | Uropodial 


Sex No. formula |counting terminal) not including Spines 
one terminal one 
J 1 chon a 7 62 10 
oe 2 12 7 51 (ae 
of 3 es ri legs wanting 10. 
es 4 so 9 67 14 
et 5 416 8 60 15 
2 (ovig.) 6 ait 8 legs wanting 8,9 
Doig "4 a 8, 9 64 11 
Oia she 8 SS legs wanting 66 14 
eo8 9 ee 7 80 15 
Bare 10 a 8 73 10, 15 
2 ii si}38 8 61 11 
9 12 a 8 69 10 
9 13 4415 7 79 «14 
9 14 aot 9 73 14 
2 15 | Bee legs wanting legs wanting 16° 4 
Crangonidze 


ArHanas Leach 
Athanas Leacu, 1813-14, ‘Edinburgh Encyclopedia,’ VII, p. 432. 


Athanas grimaldii Coutiére 


Athanas grimaldii Courrére, 1911, Bull. Inst. Océan. Monaco, Nos 197,;p.. 1, 
text figs. 1-6. De Man, 1911, ‘Siboga Exped.,’ XXXIXa!, Decapoda, Pt. IT, 
Alpheide, pp. 145, 146. Bauss, 1916, ‘Beitr. Kenntnis Meeresfauna Westafrikas,’ 


II, p. 18, and synonymy. 
Originally known from the Cape Verde Islands; Balss had one ovigerous female 


from Lagos, southern Nigeria, and with the present record its range is extended 
southward to Angola. 

Of this interesting species, 19 specimens (9 ovigerous) were taken at 
St. Paul de Loanda, September 22, 1915. 

The largest specimen is about 12 mm. long from rostral tip to end of 


telson. 


* 
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“During the low, equinoctial tides I had a splendid opportunity 
of investigating the many dark brown and greenish knolls scattered over 
the bottom of the bay of St. Paul de Loanda. So uniform is their 
appearance that they might be taken for moss-covered stones, though 
actually they represent a great variety of associations of sponges, 
ascidians, mollusks, and other invertebrates. Seldom more than a foot 
in diameter, these bunches are nearly flat below and lie loose on the 
ground. An interesting exception is when they are formed about the 
upper fifth, or protruding portion, of the large razor shells Pinna rudis 
Linnzeus, which thus are completely concealed. The Pinna is of course 
anchored in the sand by its long silk-like byssus but can be removed by 
placing one’s hands on either side beneath such bunches and pulling 
slowly. After removing the various sponges, the shell can be easily 
opened by inserting a knife in it. Covered by the mantle, and well con- 
cealed inside the Pinna, Athanas grimaldit lives as one of its commensals. 
Often it is necessary to turn the shell upside down and shake it vigorously 
to make the Athanas drop out. In small specimens of Pinna only one 
was found, in larger ones mostly two, but in several three. To this 
symbiotic community belong also Pontonia tyrrhena and Crangon of an 
undetermined species. When placed in alcohol these decapods shed their 
chelz and limbs to such an extent that I used separate vials for the speci- 
mens removed from any one shell. | 

“Hiding in these bunches, among the erent creatures or below 
them, are a number of crustaceans such as Palemon squilla Linnzus (p. 
24), Pisa carinimana Miers,! Dromia atlantica Doflein,? and Pilumnus 
verrucostpes Stimpson.’” (H. L.) 


Crancon Weber 
Crangon WEBER, 1795, ‘Nomenclator entomologicus,’ p. 94 


Crangon langi, new species 
Text Figure 63 

Type Locauity.—Banana, July 1915, 1707, 299 (1 ovig.); August 1915, 30, 
72. (Amer. Mus. No. of type 4799.) | ey 

MEASUREMENTS.—The largest specimen is a female 54.5 mm. long from rostral 
point to end of telson. The figured male, holotype, is 834 mm. long from rostral point 
‘ to end of telson; carapace 11, abdomen and telson 23, telson 5, large chela 18,mm. 
long. 
ens Hide WU SWiacre Neve Ve rete Ber 2.8 eh Land WOUIU) ot tot Oem ee COURSE USO een Son rr 

1Lang, in Rathbun, 1921, Bull. Amer. Mus, Nat. Hist., XLIII, pp. 467-468. 


"Lang, loc. cit., p. 394. 
‘Rathbun, loc. cit. +» D. 437. 
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Fig. 63. Crangon langi, new species, from Banana. Male holotype. 


A, dorsal view of anterior portion, X about 7.5; B, outer view of smaller, right chela, X about 
4.1; C, second, left leg, X about 7.5; D, outer view of larger (left) chela, X about 4.1. 


DescripTion.—An apparently new species near bowviert Milne Edwards! 
(=edwardsii Dana?), leviusculus Dana (de Man)‘ and bastardi Coutiére.’ At first 
glance it appears to be the bowzieri of Milne Edwards, but it is readily distinguished 
by the relation of the spine to the blade of the antennal scale. In C. bowvieri the spine 
exceeds the narrow scale:by about one-fourth its length (de Man, loc. cit., p. 412), 
as it does also in C. leviusculus. From C. bastardi our species differs in having longer 
antennal scales, shorter antennal peduncles, and more distinctly carinated rostrum. 

The rostral projection is acute, and apparently more sharply carinated than in 
any of the related species; the rostral carina is continued backward on the carapace 
to the level of the bases of the cornes; on either side it is separated from the orbital 
hoods by a shallow depression; anteriorly the rostrum extends forward nearly one- 


11878, Bull. Soc. Philom. Paris, (7) II, p. 231. Coutiére, 1905, ‘Fauna Maldive and Laccadive 
Archipelagoes,’ II, p. 907, Pl. yxxxv, fig. 44. 

21852, ‘U. S. Expl. Exped.,’ XIII, pt. 1, p. 542; atlas, 1855, Pl. xxxtv, fig. 2. 

seg a edwardsii var. leviusculus, ‘U. 8. Expl. Exped.,’ XIII, pt. 1, p. 543; atlas, 1855, PI. 
XxxIv, fig. 3. 

41911, ‘Siboga Exped.,’ XX XIXa!, Decapoda, Pt. 2, Alpheide, p. 411, Pl. xx111, fig. 98. 

51905, ‘Fauna Maldive and ‘Laccadive Archipelagoes,’ II, p. 907, Pl. Lxxxv, fig. 45. 1898, as 
Alpheus bouviert var. bastardi, Bull. Soc. Ent. France, p. 133, fie. la. 
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half the length of the exposed portion of the basal segments of the antennular 


peduncles. 

The antennular peduncles are shorter than the antennal scales, but are slightly 
exceeded by the antennal peduncles; antennular scales, about reaching, or often 
slightly exceeding, the first segment of the peduncle; visible portion of the basal 
articles two-thirds the length of the second; third about half the length of the second. 
The blade of the antennal scale is at least as long as the spine. The antennal peduncle 
is shorter than in related species, being at least equalled or slightly exceeded by the 
antennal scales. : 

In the shape and proportions of the large chela, and of the small one as well, 
there are no profound differences from the nearly related species. C. edwardsi 
as figured by Coutiére! is distinguished from all of the before-mentioned species in 
having the lower margin ending in a spine. The rostrum of C. edwardsi1 is not con- 
tinued back on the carapace as a distinct carina, being broadly rounded between the 
orbital hoods; the spine of the antennal scale reaches beyond the blade much as in 
C. leviusculus, and the antennal peduncles are longer. As regards the carpal joints 
of the second pair of legs, our species is nearest the specimen of C’. leviusculus described 
by de Man (loc. cit.), and very near Dana’s edwardszi (loc. cit.), differing from the 
latter in that the second article is about half again as long as the fifth, not equal to it 
in length; the first article is as long as the second, third, and fourth articles taken 
together, the third and fourth are subequal, and the second, as has just been stated, 
is about half again as long as the fifth. The merus of the third legs is unarmed below. 

Considering the close resemblance of our species in almost all 
characters except the blades of the antennal scales and the length of the 
antennal peduncle, I am inclined to believe that many, if not all, of the 
specimens of Crangon bouviert listed by various authors as from the 
West Coast of Africa are identical with the material before me. 

‘Nearly all the specimens of this new species were taken at low 
tide from galleries in highly brackish water on the gently sloping shore of 
Banana Bay, east of Banana Peninsula. They were nearly always asso- 
ciated with a large, mostly solitary stone crab, Panopeus africanus? A. 
Milne Edwards, which had burrowed under flat stones, pieces of brick, 
wood or other hard objects partly imbedded in the firm fine sand by the 
action of the tides. In the mangrove swamps Crangon lang? lived near 
the beautiful blue crab, Sarmatium curvatum H. Milne Edwards. They 
always make their own tunnels, which are seldom over six inches long 
and much too narrow to admit either of these crabs. Often as many as 
three might be found in the sante retreat, but generally each one had its 
own burrow. Even at low tide the fine sand contained sufficient clayey 
matter to keep their retreats moist, although their channels might be 
several feet above the level of the water. When teased with a small 
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11905, ‘Fauna Maldive and Laccadive Archipelagoes,’ p. 912, Pl. uxxxvt, figs. 50, 50a, 50b 
2Lang, in Rathbun, 1921, Bull. Amer. Mus. Nat. Hist, XLIIT, pp. 430-140, 
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stick, they promptly emerged, nearly always producing a sharp click by 

opening the large pincer. To judge from the repetition of this sound at 

such times, it apparently is by way of warning. They walk forward, but. 
swim backward. In life they are transparent grayish with dark gray 

markings, the large chela being still darker with a tinge of green. I 

never saw one free-swimming, but probably they take refuge near the 

relatively large burrows of stone crabs only when the tide is subsiding. 

The natives take not the slightest interest in them.” (H. L.) 


Crangon intrinsecus (Bate) 


Alpheus intrinsecus Batsr, 1888, ‘Rept. Sci. Results Voy. Challenger,’ Zodl. 
XXIV, p. 557, Pl. c, fig. 1. Rarsusun, 1900, Proc. U. 8S. Nat. Mus., XXII, p. 313. 

Previously known only from off Bahia, Brazil, 7 to 20 fathoms (Bate), and Iogo- 
Togo, St. Thomas Island, West Africa (Osorio). 


Banana, August 1915, 1°. 

MEASUREMENTS.—Length from tip of rostral projection to end of 
telson 30 mm., carapace and rostrum 1l mm. | 

“One morning after a heavy storm had raged during the night I 
found a large piece of coral rock washed up in the shallow water just off 
Banana Point. On it were huge barnacles (Balanus), some alive, others 
empty. In one of the latter Crangon intrinsecus (Bate) was found. With 


it were a number of other shrimps, some sponges, and corals. The nearest 


coral reef is on the Angolan coast some fifteen miles south of the mouth 
of the Congo River.”’ (H. L.) 


Crangon species? 

One small alpheid without legs from St. Paul de Loanda, September 
22,1915, measured over all, 21 mm., carapace 7 mm. Behind the rostral 
point, the carapace is carinated between the unarmed orbital hoods. 

“Associated with Pontonia tyrrhena and Athanas grimaldii in the 
shells of Pinna rudis Linneeus.”’ (H. L.)! 


Palemonidze 
Palemonine 
DEsmocaRis Sollaud 
Desmocaris SoLLAUD, 1911, Compt. Rend. Acad. Sci., Paris, CLIT, p. 913. 


Desmocaris trispinosus (Aurivillius) 


Palzemonetes trispinosus AURIVILLIUS, 1898, Bihang K. Sv. Vet.-Akad. Handl., 
Stockholm, XXIV, Afd. IV, No. 1, p. 29, Pl. rv, figs. 1, 2. 
Ta EY TE ML a eg ee ge ag ie act SSS gene nO A ee Bk 
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Desmocaris trispinosus SoLLAUD, 1911, Compt. Rend. Acad. Sci., Paris, CLIT, 
p. 918. Ds Man, 1912, Ann. Soc. Roy. Zool. Malacol. Belgique, XLVI, (1911), 
pp. 197, 202. 

From de Man: rivers of the Gold Coast (Sollaud); in brook at Kitta, Cameroon 
(Aurivillius); Brazzaville, French Congo (Sollaud); Ottenge River near Banzyville 
(de Man). 

Stanleyville, April 1915, 12 (ovigerous). 

MrasurEMENTS.—Length over all, rostrum to end of telson, about 
28 mm.; the same size as the type and having like it six teeth on the 
dorsal margin of the rostrum, but below only one instead of the typical 
two. The rostrum exceeds the antennal peduncle by one-fourth the 
length of the free portion, reaching one-third the distance between the 
end of the antennular peduncle and the end of the antennal scale. 


PaLzazmon Fabricius 
Palemon Fasrictus, 1798, “Entom. Syst. Suppl.,’ p. 402. 


Palemon squilla (Linnzeus) 
Text Figure 64 


Cancer squilla Linnamus, 1758, ‘Syst. Nature,’ 10th Ed., I, p. 632. 

Leander squilla pe Man, 1915, Tijds. Ned. Dierk. Vereen: (2) 1, p. 120, PI. 
< Figs. 1—1n, and varieties, pp. 127, 138, Pls. x, figs. lo-lv, xx, Ged. 1w-1z', and syn- 
onymy. Bauss, 1916, ‘Beitr. Kenntnis Moaréatuna edness’ Pf, 5. 24. 

The species, including its varieties, ranges from Norway and Sweden southward 
along the European coast, British and Irish waters, throughout the Mediterranean © 
and Black Sea, Azores, Madeira, Canaries and Cape Verde Islands (de Man). Balss 
(loc. cit.) has recorded it on the West African coast from Portuguese Guinea, Cameroon, 
and the French Congo to (former German) Southwest Africa. The correctness of 
the determination of Stebbing’s South African record is held doubtful by de Man 
(loc. cit., p. 139). 


Tig. 64. Palemon squilla( Linneus), from St. Paul de Loanda. Ovigerous female. 
A, mandible, X 16.5; B, right leg of second pair, X 7. 
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Four specimens ‘(two ovigerous) of this species from St. Paul de 
Loanda, September 22, 1915. ‘“‘Was caught hiding among bunches of 
ascidians and sponges in the bay of St. Paul de Loanda.”’ (H. L.)! 

These specimens represent one of the forms of this variable species. 
The mandibular palp is unquestionably two-jointed; the coalesced 
portion of the shorter ramus of the outer antennular flagellum is about 
two-thirds the length of the free portion. The fingers of the second legs, 
however, are from two-thirds to three-fourths the length of the palm; 
the carpus is subequal to or a little longer than the merus, and about 
three-fourths, or a little more, the length of the chela. 

The rostrum of all four specimens had uniformly ten teeth above 
and three below, except one specimen lacking the rostral tip which had 
nine above. Three teeth are on the carapace in all but one of the speci- 
mens; in this two were behind the orbit and the third just over the 
orbital margin. The anterior dorsal tooth is subapical, close behind the 
tip. 


Palemon maculatus (Thallwitz) 
Text Figure 65 


Leander maculatus nov. spec. ? THauuwitz, 1891, Abh. Ber. K. Zool. Mus., 
Dresden, III,No. 3, (1890-91), p. 19, Pl., fig. 4. 

Palzemon edwardsti Ratusun, 1900, Proc. U. S. Nat. Mus., XXII, p. 314. 

Palemon (Lxander) edwardsti Lenz, 1910, ‘Wissen. Ergeb. Deutschen Zentral- 
Afrika-Exped. 1907-1908,’ III, Zool. I, p. 126. 

Leander edwardsii Bauss, 1916, ‘Beitr. Kenntnis Meeresfauna Westafrikas,’ 
IT, p. 26, text figs, 7, 3, 

Leander maculatus DE Man, 1923, Tijds. Ned. Dierk. Vereen., (2) XIX, pp. 2, 3, 
4. (In, ‘Leander longirostris (H. M. Edw.) var. robusta nov. var., the common prawn 
of the estuary of the Meuse and of the Hollandsch Diep.’) 

It has been recorded from Monrovia and Mt. Coffee, Liberia (Rathbun), Old 
Calabar, South Nigeria (Balss), Landana at the mouth of the Tschiloango River 
(Lenz), Banana (de Man), West Africa (Thallwitz). 

Banana, July 1915, 5607, 1039 (8 ovig.); ‘“‘from the brackish 
water of the mouth of the Congo west of Banana Peninsula”’ (H. L.), 
July 1915, 637, 1889 (7 ovig.). : 

De Man (loc. cit.) has anticipated me in announcing the identity of 
Leander [Palemon] edwardsii of Balss with the species described by Thall- 
witz. He compares it with Leander [Palemon] longirostris (H. Milne 
Edwards) saying that ‘“‘L. [Palemon| maculatus may be distinguished 
from the typical L. [Palemon|] longirostris (H. M. Edw.) especially by the 
shape of the rostrum, by the shorter ramus of the outer antennular 
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flagellum, and by the measurements of the legs of the second par. Of 
the rostrum of L. [Palezmon] maculatus the distal, toothless part of the 
upper margin is longer, only one tooth is situated on the carapace behind 
the orbit, the second being placed above the orbital margin, and the 
lower margin is always tridentate; in L. [Palemon|] longirostris and the 
variety robusta constantly two teeth are situated on the carapace and the 
lower margin of the rostrum carries 3, 4, or 5 teeth. The shorter ramus 
of the outer antennular flagellum is fused to the longer for half or a little 
more than half its length, being coalesced until to the middle or to just 


ie 
KX 
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Fig. 65. Palemon maculatus (Thallwitz). 
Lateral view, X about 214 (after Balss). 


beyond the middle, that of L. [Palemon] longirostris only for one-third 
of its length. The carpus, finally, of the second pair of legs is constantly 
a little more than one and a half as long as the chela, whereas in L. 
[Palemon|] longirostris carpus and chela are of equal or subequal length.” 

Exceptionally the rostrum may be scarcely a little longer than the 
antennal scale, but usually it extends one-third or one-fourth its length 
beyond. Above there are from 7 to 10 teeth, below from 2 to 5; very 
few specimens have as many as 10 dorsal teeth, and I have seen but two 
specimens with 2 ventral teeth, eighteen with 4, one with 5. The usual 
number of teeth on the lower margin of the rostrum is 3; of the dorsal 
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teeth, almost invariably there is but one on the carapace; one specimen 
only had 2 teeth behind the orbital border; this specimen had 10 above 
and 3 beneath. As described and figured by Thallwitz and Balss, a 
considerable portion of the distal part of the rostrum is devoid of teeth 
above and below; usually that portion before the antennular peduncle, 
except for one tooth close behind the tip, which gives it a bifid appear- 
ance. One specimen from Liberia had the rostrum ending simply. 
Usually the last ventral tooth is a little in advance of the penultimate 
dorsal tooth, but sometimes 2, as in Thallwitz’s figure. 

According to Thallwitz the shorter ramus of the outer antennular 
flagellum is fused with the longer for more than half its length; he distin- 
guished 8 free and 12 to 18 coalesced articles in the shorter ramus, which 
count may vary up to 11 united and 14 free segments. Balss figures 12 
fused segments. 

The fingers of the second pair of legs are about two-thirds the length 
of the palm, the hand about two-thirds of the carpus, sometimes a little 
less, and the hand and merus are about subequal; the merus may be a 
very little longer than the hand. One-third to one-half the carpus of the 
second legs extends beyond the tip of the antennal scale. In the fifth 
pair of legs the dactyl does not appear quite as long as one-half the 
propodus as given in the original description; as in the two preceding 
pairs, it is rather more nearly one-third the length of the propodus. 
Thallwitz’s statement that the second legs exceed the antennal scale by 
the length of the fingers is surely an error. The sixth abdominal segment 
and the telson are about equal in length. The mandibular palp is three- 
jointed. | 
These specimens are identical with those Miss Rathbun had from 
Liberia, and no doubt also with those briefly characterized by Lenz 
(loc. cit.). 7 

MAcROBRACHIUM Bate 
Macrobrachium Bate, 1868, Proc. Zoél. Soc. London, p. 363. 


Macrobrachium macrobrachion (Herklots) 


Palemon macrobrachion Herxtors, 1851, ‘Addit. Faun. Carcin. Afr. Occ.,’p. 15. 

Palemon acanthurus AURIVILLIUS, 1898, Bihang K. Sv. Vet.-Akad. HandL., 
Stockholm, XXIV, Afd. IV, No. 1, p. 19. 

Bithynis acanthurus RatuBun, 1900, Proc. U. 8. Nat. Mus., XXII, p. 315, ne 
specimens from West Africa. 

Palzmon (Eupalemon) macrobrachion DE Man, 1912, Ann. Soc. Roy. Zool. Mala- 
col. Belgique, XLVI, (1911), p. 208, Pl. 1, fig. 1, Pl. rv, fig. la, and synonymy. BALss, 
1914, ‘Ergeb. Zweiten Deutschen Frettval tvilen Exped. 1910-1911,’ I, Zool., p. 98. 
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Found on the West Coast of Africa from Liberia to Benguela; always found in 
the mouths of rivers (de Man). 

Malela, 2307, 13 2 (3 ovigerous). Banana, July 1915, 10, August 
1915, 1c’; these last two specimens are doubtfully placed under this 
species; they are both incomplete specimens, near if not identical with 
M. macrobrachion. 

This species can always be readily distinguished from other West 
African congeners by the felted fingers; the pubescence is found in very 
young specimens of as little as 58 to 60 mm. in length (wzde de Man). 

“Malela is about twelve miles up-river from Banana, which lies at 
the mouth of the Congo. These shrimps were caught at low tide with 
fine-meshed nets in the relatively narrow channels that traverse the open 
mud flats between the mangrove swamps such as are common near the 
outer edge of the mangrove belt northwest of Malela in the neighborhood 
of the higher lying savanna.”’ (H. L.). 


? Macrobrachium sollaudii (de Man) 

Palemon (Eupalemon) sollaudii pE Man, 1912, Rev. Zool. Africaine, I, p. 418, 
and synonymy; 1912, Ann. Soc. Roy. Zool. Malacol. Belgique, XLVI, (1911), p. 
205, Pl. 1, figs. 2-22.” 

Type locality, River Ottenge near Banzyville, Ubangi district. Known also from 
Cameroon and Spanish Guinea. 

Five incomplete specimens without data, 27, 3°. 

There are three species of Macrobrachium in the Congo region 
having the carpus of the second legs distinctly longer than the palm, and, 
on the basis of the rostral count, I at first thought that these specimens 
represented MM. macrobrachion, in spite of the unfelted fingers of the 
largest (79 mm. long) male, but the position of the anterior spines on the 
telson definitely precludes this. In smaller specimens of M.macrobrachion 
the anterior spines are distinctly before the middle of the telson, though 
in larger, full-grown specimens, they may be at about the mid-point; 
in M. sollaudi they are behind the middle. This is decidedly so in the 
four smaller specimens of the lot under discussion, slightly so in the 
largest; moreover, the telson has a stouter form than in young WM. 
macrobrachion. ‘The distinctive shape of the rostrum, and the slender- 
ness of the second pair of legs of M. foaz at once keep one from confusing 
them with that species. 

Measurements of the larger male in millimeters: rostrum (without 
tip and reaching about as far forward as the antennal scale) 15, carapace 
22, abdomen and telson 42, telson 10.5 long; left leg of second pair, 
movable finger 11.5, palm 18.3 (3 wide at middle), carpus 21 (2.66 wide 
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distally), merus 14.75 (2.66 wide distally) long; right leg, movable finger 
11, palm 18.25 (2.5 wide at middle), carpus 20.1 (2.5 wide distally), 
merus 14.5 (2.5 wide distally) long. 

The rostral count of these specimens is as follows (in each there 
were two teeth on the carapace proper): co 79 mm. long +7; 29 46 mm. 


long +2; o& 44mm. long**; 2 38 mm. long *+. 


Macrobrachium foai (Coutiére) 
Plate I, Figure 1 


Palemon (Eupalemon) foat CoutTimre, 1902, Bull. Mus. Hist. Nat., Paris, VIII, 
p. 517; 1908, ‘Résult. Scient. Afrique,’ Paris (Impr. Nationale), p. 574, figs. 1-4. 
De Man, 1912, Ann. Soc. Roy. Zool. Malacol., Belgique, XLVI, (1911), pp. 198, 200, 
205, 206, 214, 217. : 


This species is known only from the Upper Congo, Coutiére’s specimens having 
but the designation ‘‘Haut-Congo”’ for the type locality. 


Stanleyville, April 1915, 607, 69 (5 ovig.). 

The straight rostrum, the slender second legs, and the minute, 
scarcely discernible dorsal spines placed far back on the telson distin- 
guish this species from all related Congo Palemonide. ‘The specimens 
before us were associated with those of M. lujex listed below, from the 
same locality, but they are readily sorted out from the young of that 
species by means of any one of those three characters. 

The rostrum is as long as the antennal scale and often slightly longer; 
in one specimen only it was no longer than the spine of the scale; almost 
invariably the tips of the dorsal teeth are in an approximately straight 
line beginning with the second tooth and ending with the rostral 
extremity; the dorsal teeth are quite evenly spaced, often right up to the 
tip; the second is usually a little farther from the first than the rest from 
each other, and, too, the distance from the last one to the tip is often 
reduced so that it might well be considered subapical. The rostral 
count of the twelve Stanleyville specimens givesus arange of *3-,~; eleven 
being the usual number of dorsal teeth; two teeth are quite regularly on 
the carapace, but one of the twelve specimens had one tooth on the 
carapace. 

- The third legs exceed the antennal scale by the length of the dactyl 
in the largest specimen; the fifth legs are almost as long. Even under 
low magnification, the spines on the telson look more like puncte than 
otherwise; in the largest specimen, an ovigerous female, the anterior 
pair is at about the beginning of the distal third of the telson; the 
spines of either pair are about twice as far apart transversely as the two 
pairs are from each other in a longitudinal direction. 
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The body from tip of rostrum to end of telson ranges in length from 
55 mm. for the largest to 37 mm. for the smallest, a male. The following 
tabulation gives the measurements of the largest female, and of the 
largest male having both second legs: 


Of largest specimen, an | Of the largest male of 
Measurements in millimeters | ovigerous female from | the same lot, with both 


Stanleyville April, 1915 second legs 
(No. 331) 

Length of rostrum................ 145 

Length of carapace.............. 1225 10 

Second Pair of Legs Lit. Rt. Lit. Rt. 
Length of movable finger!..... 3.5 3.5 4.6 4.5 
Leneth ot pals ascend vscatias ‘ 5.6 5.6 4.3 4.2 
Width admiddle?. i. cs.cuie. vee . 1 1 9 9 
Leneth vol Carptsiecd.i sa Ge. 9 9 8 8 
NV UCN AS Posen =, st eahg ny Meee were Sc fe Pot 15 15 

~ Length of merus............. 6.6 6.6 6 6 
Length of ischium............ 7 7 6.3 6.3 

Length. of telsomssd..s.daes 00 oes 7.8 7 

enethuar WOd ys; aderssiciciss 8 : 55 458 


Macrobrachium lujze (de Man) 
Plates IT; III; IV, Figure 1 


Palemon (Eupalemon) luje pe Man, 1912, Rev. Zool. Africaine, I, p. 415; 
1912, Ann. Soc. Roy. Zool. Malacol. Belgique, XLVI, (1911), p. 215, Pl. u, figs. 3, 
3a, 3b, Pl. 111, figs. 3c, 3d, 3e. 


Previously known only from the type lot of six malesfrom Kondue, near Lusambo, 
on the Sankuru River. 

Stanleyville, April 1915, 14<7 (8 immature), 82 (38 ovigerous), 1 
juv. Aba River at Aba, December 1911, 10”. 

The three localities from which this species is now known are rather 
widely separated from one another on three distinct branches of the 
Congo; Aba near the head-waters of the Ubangi-Uele-Dungu-Aba 
River branch; Stanleyville on the major or middle branch, the Congo 
proper; and Kondue, near Lusambo, on the Sankuru-Kasai branch. 

The rostrum does not always ‘‘distinctly”’ surpass the antennal 
scale, as described by de Man; true, it is rarely shorter than the blade, 


1Measured from the articulation to tip; palm measured back from same point. 


*Measured on lateral, upper face; width of other joints measured as viewed when measuring 
length of upper margin. 


3Rostrum broken off, length measured from distal margin of antennal scale. 


* 
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usually as long, and only occasionally longer, and this may be by almost 
one-sixth its length. As de Man described its shape: ‘The rostral crest 
(fig. 3 and 3a) which arises just in front of the middle of the carapace, 
is directed rather strongly upward to the level of the posterior border of 
the cornea, extends forward and then bends downward almost to the 
distal extremity of the antennular peduncles ; the distal portion is always 
more or less distinctly upturned. The result of the direction of the rostral 
crest is, that the rostrum appears rather strongly convex above the eyes, 
extending forward and that at this level the part situated above the very 
wide lateral crest appears much higher than the portion situated below, | 
whichis almost nil because the teeth are placed almost directly onthe crest.” 

His figure hardly shows the dorsal or upper blade of the rostrum as 
it appears. This high upper blade, together with the slender, non- 
crested (without dorsal blade), upturned terminal portion is so distinc- 
tive in this species, that as a distinguishing character, it is almost next in 
importance to the proportions of the second legs. Usually two of the 
dorsal teeth are on the carapace, less often is the second far enough in 
front of being over the orbital margin, that one can truly say there is but 
one on the carapace. The last of the dorsal teeth is “apical” or rather 
subapical, and the penultimate tooth is almost always far enough re- 
moved from the ante-penultimate to be considered as a second ‘‘apical”’ 
tooth, being as a rule farther from the ante-penultimate than this is 
from its predecessor, or in fact than any of the other teeth are from each 
other except possibly the first from the second. The dorsal teeth may 
be as many as eleven, as in our one male from Aba. I know of none with 
less than nine, the usual number being nine or ten; of these one or two 
are on the carapace while below there may be from four to seven, with 
four or five of commoner occurrence. 

The position of the hepatic spine with respect to the first rostral 
tooth seems to be of little consequence. It may be directly under that 
tooth, before or behind it. In our largest male it is directly under the 
first rostral tooth, in the measured immature and smallest males and in 
the Aba specimen it is before the first tooth, and in the smallest measured 
female behind it. The proportions of the telson approximate those given 
by de Man; the dorsal spines are situated far behind, but are readily 
discernible, furnishing in lieu of other characters a means of distinguish- 
ing this species from M. foai (Coutiére) (cf. de Man, loc. cit., 1912, p. 
paler } 

The mature males differ from the immature males and females of M. 
lujz by characters comparable to those found in M. duzx below, the fingers 
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and carpi of the second legs becoming longer in relation to the palm the less 
mature the male, or in the females as compared with the mature males. 
In the proportions of these legs the immature males and females stand 
together, and apart from the mature males, just as they do in M. duz. 
De Man is correct in saying that the merus is always longer than the 
ischium if the statement is restricted to the mature males, in which it 
exceeds the ischium “by a third or fourth.”’ In our smallest measured 
male of 48.5 mm. long these joiuts are of equal length, and but little 
different in the females. It does not appear, in our specimens at least, 
that the carpus is shorter than the palm in the adult males. Maybe 
de Man measured his palmar length, and that of the fingers as well from 
the base of the sinus between the latter; this would give a slightly longer | 
palm than the measurements presented in the accompanying table 
above. As one goes from mature to immature, the carpus becomes rela- 
tively longer as compared to the hand; the females resemble the imma- 
ture males. The fingers vary from a little less than, or about half the 
length of the palm in larger specimens, to more than half, or, as in the 
second right leg of the smallest measured female, as much as two-thirds 
the length. Otherwise the proportions of the second legs are much in 
agreement with de Man’s detailed description; likewise also the relative 
length of the third and fifth legs. In our largest specimens of about the 
size of de Man’s No. 8 (loc. cit., table, p. 218) the third legs exceed the 
antennal scale by just a little more than the dactyls, in our younger 
specimens and females, as in his young males, by only a part of the 
fingers. ; 

The ovoid eggs are rather large for the females (about 58 to 67 mm. 
long) carrying them, measuring from 3.35 to 3.40 mm. long by about 
2.17 mm. for the shorter diameter. 


Macrobrachium dux (Lenz) 
Plates IV, Figure 2; V; VI, Figure 1 

Palemon (Eupalemon) dux Lenz, 1910, ‘Wissen. Ergebn. Deutschen Zentral- 
Afrika Exped. 1907-1908,’ III, Zool. I, p. 129, Pl. mm, figs. 2-5; 1911, Sitzb. Gesell. 
Naturf. Freunde Berlin, p. 313. Dr Man, 1912, Ann. Soc. Roy. Zool. Malacol. 
Belgique, XLVI, (1911), p. 222, Pl. rv, figs. 5, 5a, 5b, and synonymy. 

Palzmon (Eupalxmon) dux var. congoensis bE Man, 1912, Rev. Zool. Africaine, 
I, p. 416; 1912, Ann. Soc. Roy. Zool. Malacol. Belgique, XLVI, (1911), p. 229, Pl. 
Iv, figs. 6, 6a. 

Palemon (Eupalemon) lenzii pz Man, 1911, Notes Leyden Mus., XXXII, 
p. 255; 1912, Ann. Soc. Roy. Zool. Malacol. Belgique, XLVI, (1911), p. 222, Pl. m1, 
figs. 4, 4a, 4b, Pl. 111, figs. 4c, 4d, 4e. 
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Previously recorded by de Man, from the Lower Congo (near Boma’), the 
River Kole, a tributary of the Lohali (Aruwimi), and from Bima, Uele; by Lenz, 
from the Ituri River at Avakubi, and the Falls of the Bim, a tributary of the Rio 
Benito, Spanish Guinea. | 

Avakubi, Ituri River, October 8, 1907, 1c; October 1909, 1807 
(7 immature), 232 (7 ovigerous); October 31, 1909, 47 (1 immature) ; 
November 21, 1909, 207; December 1913, 7x’ (4 immature), 42 (3 
ovigerous). Batama, September 18, 1909, 1 (immature), 3 9. Niapu, 
November 1913, 36 (mostly immature), 119. No locality, 4% (2 
immature) and a carapace; without data, 2c’ (1 immature). 
An examination of the splendid series of specimens here referred to 
. this species, comprising 75 males and 41 females, of which ten are oviger- 
ous, convinces me that M. lenziz (de Man) and M. duzx var. congoensis 
(de Man) represent but growth stages of the male sex. Of the males, 
just about half have hands of the lenzzi type. In each of the lots in 
which they were found, they are smaller and undoubtedly immature 
individuals. Were one to segregate them on the basis of their lenzz2 
characters, there would be left no smaller or younger stages of the adult 
M. duz in the entire collection. Moreover, the female specimens would 
all separate out with the lenziz males, as the relative proportions of the 
joints of their second legs approach that type more than they do the 
typical duz form. In fact, they tend considerably toward the females of 
M. sollaudii (de Man), especially as the carpus is longer than the palm. 
The female of M. dux has been well characterized by de Man (loc. cit., 
1912, p. 31), in spite of his meager material. As he remarks, the stouter 
second legs will always distinguish the females of this species from those 
of M. sollaudii, as will the more ovoid eggs in ovigerous specimens. 
~ De Man (loc. cit., 1912, p. 13) has already suggested that his M. 
lenzvi might be the immature male of M. dux, and, as stated above, our 
material certainly seems to indicate that this is so. The larger and 
better developed males are very typical dua, the smaller, less mature 
specimens WM. lenziz, and the variety congoensis but an intermediate 
growth stage between the other two, showing possibly in the case of 
de Man’s only specimen a palm relatively a little more shortened than is 
usually the case. M. dua variety congoensis may be the dimorphic male of 
M. dux, as de Man is inclined to think, but I have not found a single male 
specimen having the pronounced characters of the variety. Some of the 
lenzit forms, however, strongly suggest them, and it might well be that 
it is either an alternative form or else a rather rare developmental stage. 
In a tabular summary below, the measurements of several of the 
specimens examined are given, together with similar data taken from 
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de Man’s descriptions of the species. The largest of the three mature 
males taken at Avakubi in December, 1913 (PI. V, fig. 1) has a rostrum 
of much the typical shape, with downed and then distally up-curved 
midrib, seemingly a little more so than in Lenz’s figure of the type (loc. 
—cit., 1910, Pl. 11, fig. 2); of the ten dorsal rostral teeth of this specimen, | 
the last one in subapical, being placed at three-fourths the distance 
from the penultimate tooth to the tip; the rostrum reaches as far as the 
end of the antennal scale. The largest of the immature males (Pl. VI, 
fig. 1, lower figure), from this same lot of Avakubi specimens has the 
rostrum as long as in the largest mature male, reaching about to the end 
of the blade of the scale. 7 

In the largest female (PI. VI, fig. 1, upper figure), the rostrum reaches 
slightly beyond the spine of the antennal scale, none of the seven dorsal 
teeth is placed far enough forward as to be called subapical, of the two 
on the carapace the anterior is immediately behind the orbital margin; 
the second legs are subequal and, as seems to be usual with the females 
and immature males, the fingers of the chelee of these legs are about 
subequal. In the older, fully developed males, there is often consider- 
able difference in the lengths of the two fingers, and they may be also 
more or less twisted. The ischial and meral joints of the second legs are 
nearly always of the same, or nearly the same, size on the two sides of 
the body. To a lesser degree, this is also true of the carpal joints, the 
differences in size and proportions between the right and left second legs 
being confined almost wholly to the relative development of the palm 
and fingers. 

The most fully devaoped male (Pl. IV, fig. 2), one of four from 
Niapu, collected November, 1913, has the last ventral rostral tooth just 
beneath the acuminate tip; being subequal in size to the terminal por- 
tion of the rostrum, and reaching just as far forward, it gives the rostrum 
an abnormally bifid tip, surely the result of a repaired injury, as the 
rostrum scarcely exceeds the antennular peduncle. In one or two other: 
mature males of this lot with undamaged rostra the rostrum exceeds the 
spine of the scale, while the other attains almost the end of the scale. 
Both of these specimens have eight teeth above; one three below and the 
other four. 

The one male (PI. V, fig. 2) from the preceding Niapu lot with the 
extreme tip of the rostrum wanting is immature and has the legs of the 
second pair of the lenziz type. The spinulation of the second legs, both 
adult and immature, is much as has been carefully described by de Man; 
below in this immature specimen the spines on the inner margin form 
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possibly but one principal row, maybe two. The spinulation of this 
margin though mentioned in the original description of M. lenzii (de 
~ Man, loc. cit., 1911, p. 230) is not again referred to in the remarks on 
lenzwt under M. dux (de Man, loc. cit., 1912, p. 3). Asin the largest speci- 
men the second rostral tooth is just behind, nearly over, the orbital mar- 
gin; other than this, and the fact that the antennal scale is more like 
that of MM. dux as figured by de Man (loc. cit., 1912, Pl. rv, fig. 5a), there is 
much resemblance to the variety congoensis. 

The number of rostral teeth varies from 55°; usually there are 
seven or eight teeth above, and three or four below; one or two of the 
dorsal teeth are on the carapace, and often the most anterior is subapical; 
very rarely are two placed so close to the tip as to warrant being desig- 
nated as subapical. 

The collectors of this comprehensive series of specimens, Messrs. 
Lang and Chapin, entered the following note upon the label of the 
December, 1913, Avakubi specimens: “Color, dark greenish-gray, 
blackish on large claws, becoming bluish on tail. Common in brooks.”’ 

“This large shrimp, which is about 4% inches long over all, is one 
of those commonly brought to the government stations by the natives. 
It is generally caught in the smaller forest streams after they have been 
dammed up as described above (cf. p. 3).”” (H. L.) 


Macrobrachium vollenhovenii (Herklots) 
Plates VI, Figure 2; VII 


Palemon vollenhovenit Herxiots, 1858, Tijds. Entom., Nederl. Entomol. 
Vereen., I, p. 96. Dr Man, 1879, Notes Leyden Mus., I, p. 178. 

Palemon jamaicensis Osorio, 1892, Jorn. Sci. Nat. Lisboa, (2) II, p. 200. 

Palzemon jamaicensis ? Brenepict, 1894, Proc. U. S. Nat. Mus., XVI, (1893), 

. 540. 
‘ Palemon jamaicensis var. vollenhovent AuRIVILLIUS, 1898, Bihang K. Sv. Vet.- 
Akad. Handl., Stockholm, XXIV, Afd. IV, No. 1, p. 16, Pl. m1, figs. 1-5. 

Bithynis jamaicensis vollenhovenit RataBun, 1900, Proc. U. 8. Nat. Mus., 
XXII, p. 315. Srnpier, 1912, Jahrb. Nassauischen Ver. Naturk., Wiesbaden, 
Jahrg. LXV, p. 206. 

Palemon (Macrobrachium) jamaicensis var. vollenhoventt Pearse, 1911, Thir- 
teenth Rept. Michigan Acad. Sci., p. 135. 

Palemon (Parapalemon) vollenhoventi pp Man, 1912, Ann. Soc. Roy. Zool. 
Malacol. Belgique, XLVI, (1911), p. 232. 

Palzemon (Macrobrachium) jamaicensis var. herklotsii DE Man, 1912, Ann. Soc. 
Roy. Zool. Malacol. Belgique, XLVI, (1911), p. 239. 

Recorded from Liberia (Rathbun, de Man); coast of Guinea (de Man); Came- 
roon (Aurivillius, Pearse, Sendler); St. Thomas (Osorio); Congo coast (de Man); 
Benguela (Osorio, de Man). 
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Malela, duly 38,1915, 90, 1¢,.1 quvemle; duly 1915, 6.0’, 1 ¢ 
(ovigerous). — | 

These specimens approximate more nearly de Man’s (loc. cit., 1912) 
elaborated description of M. vollenhoveniit (Herklots) than that of the 
variety herklotsit, which name he (loc. cit.) has given to certain specimens: 
one from the Congo and others from Liberia and the River Prah, Ashanti, 
that he thought represented the American M. jamaicense on the west 
coast of Africa. | ) 

On the basis of de Man’s remarks and the series of specimens before 
me I believe his new variety to be one of the extremes of variation of the 
species M. vollenhovenitr. In many respects our Congo specimens are 
intermediate between these two forms, which he considered distinct. 

M. jamaicense cannot well enter into any discussion of African 
forms. It is quite distinct: the carpus of the second legs is very short 
and stout, being in younger specimens about twice as long as broad, and 
in older scarcely that and often less, and always shorter than the merus, 
varying with age from about two-thirds to about five-sixths of the meral 
length. The rostrum is usually shorter than the antennular peduncle, and 
never, so far as I have been able to ascertain, does it reach as far as the 
spine of the antennal scale; the post-rostral carina begins some distance 
behind the first rostral tooth, usually as far back of the first tooth as this 
is removed from the sixth or seventh in front of it. The third maxillipeds 
may exceed the antennular peduncle by as much as the length of the 
terminal joint, or a little more, but I have seen no specimens in which 
they reach to the end of the antennal scale or beyond it. The fingers of 
the second legs are about as long as the palm, or nearly so, and the length 
of the largest tooth on the fingers is not more than two-thirds the width 
of the adjacent part of the finger in the rare, very large specimens, usually 
it is rather insignificant compared to the finger width in most specimens 
taken. 3 

In our Congo specimens the carpus is easily two and one-half or 
more times as long as its distal width and the carpal and meral joints 
are subequal; the rostrum always surpasses the antennular peduncle 
and reaches at least about to the tip of the spine of the antennal scale, 
and often as far as the blade; in older specimens the first rostral tooth 
rises out of*the dorsum of the carapace, in younger specimens there is 
more or less of a carina running as far back of the first tooth as the second 
or third is in front of it. The third maxillipeds exceed the antennular 
peduncle by their terminal joint—this character, by the way, I find 
of no great assistance in distinguishing the species here discussed. The 


TABULATION OF THE MrasuREMENTS oF CrrTAIN Specimens oF Macri achium vollenhovenii (HERKLOTS) AND Two or M. jamaicense (Hersst) 


Measurements in millimeters 


Length of rostrum......... 


Length of carapace........... 


CombineGs.. 4.4 
Second Pair of Legs...... 


Length of movable finger’. . 
Length of palm......... 


Width at middle of leng 
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Length of carpus.........- 


Width at distal end......... 
Length of merus.........- 
Greatest Witt... 0566555 


Left Vaid Leg... 5-2: 


Length of merus.......... 
Width at middle of length’. 
Length of propodus......... 
Width at middle of length’. 
Length of dactyl............ 
Rostral formula...........-- 


Teeth on carapace........-.+-> 


Length of abdomen and telson 
Length of telson...........-- 
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1912, p. 235, table; 1879, 


M. vollenhovenii (loc. cat. 
p. 178) 


Of de Man’s largest male 
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iMeasured from thearticulation tothe tip, 
2Measured on lateral face, upper in case of the second legs, outer in the 
f the third pair of legs was measured; in th 
and are found in the market of Colima, espec! | 
aid to have measured ‘‘26}2 inches”’ (36€ ..) 
left is wanting; dactyl lacks tip. 
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sAntennal flagella missing; were 8 
éRight third leg in this specimen as 
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Of another male from the 
preceding lot 
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from the preceding lot 


moe Of the ovigerous female 


Lft. Rt. 
17.5 20 
19 21.5 
4 4 
16 16 
4 4.5 
16 16 
3.25 3.75 
15.5 14.7 
1.75 1.66 
ib 
1} 1 
4.8 4.66) 
12 
a 
4 
58 
15 


inthecase of our Congo specimens. | : ce 
thir: he width of the other joints of the second legs was measured as viewed dorsally. 


th gerous female from Malela, the right leg of the third pair also was measured. 
on Fridays and Sundays as an article of food” (Dr. Edw. Palmer, collector). 
, ‘Weight 3 pounds’ (John Roth, collector). 
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Of the next best developed 
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Of de Man’s large male of 


his variety herklotsii (loc. 


cit., p. 241, table, p. 46) ° 
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jamaicense from Armeria 


River, Colima, Mexico 
(Cat. No. 21348, U. S. 


N. M.)4 


Of large male of WM. 
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Texas (Cat. No. 41458, 
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fingers in the adult specimens vary from two-thirds to three-fourths the 
length of the palm and the largest tooth on the movable finger is almost 
as long as the width of the adjacent part of the finger. 

In several of the Liberian specimens reported on by Miss Rathbun, 
none of which have the adult or fully mature characters at all well 
developed as compared to the largest Congo specimens before me, the 
rostrum, though surpassing the antennular peduncle, scarcely reaches 
the tip of the spine of the antennal scale; the post-rostral carina runs 
back as in the younger Congo specimens, reaching in some specimens 
about as far behind the first rostral tooth as the fourth is before it; the 
third maxillipeds exceed the antennular peduncle by the length of their 
terminal joint and often by a part of the penultimate joint as well; the 
fingers of the second legs are a little shorter than the palm (about five- 
sixths its length) and the carpus is more than twice as long as wide. 
However, these characters can all be so more or less closely approximated 
in one or another of the Congo specimens, especially the smaller or 
younger ones. The Liberian material, at least that which I have ex- 
amined, is specifically identical with that of the Congo. 

With respect to the relative slenderness of the third pair of legs also 
stressed by de Man (loc. cit., 1912, p. 242) as distinguishing his variety 
herklotsii from M. vollenhovenii, it aprears in our largest Congo male, 
which is about the size of the two males de Man compared, that the 
measurements of these legs are intermediate between them, except for 
the dactyls which are longer than either. None of the Congo specimens 
has the legs quite as in the measured herklots¢i specimen, but in the larger 
and better developed males recorded by Benedict from the Kuanza 
River at Cunga, the third legs have just about the proportions of herk- 
lotsiz. The relative length of the fifth pair of legs as given for the variety 
herklotsti also fits our Congo specimens, though often the fifth pair 
reaches a little beyond the antennular peduncle; in the one ovigerous 
female the fifth legs attain only the distal end of the second segment of 
the peduncle. De Man’s statement regarding the large male of M. vollen- 
hovenii (loc. cit., 1912, p. 43), “legs of the third pair, extended, reach 
beyond the scaphocerites by their terminal article,” would give them, it 
seems, about the same relative length as in the variety herklotsiv. 

An inspection of the tabular summary of the measurements of 
several of the specimens examined together with those presented by de 
Man, seems to bring out that the differences between M. vollenhovenia 
and M. jamaicense var. herklotsiz are of no greater magnitude than 
admitted by the range of variation that can be considered normal to the 
species. The measurements of the two specimens of M. jamaicense 
have been included as a matter of record only. 
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Macrobrachium olfersii (Wiegmann) 


Palzemon olfersti WIEGMANN, 1836, Archiv f. Naturg., II, pt. 1, p. 150. 

Bithynts olfersit RaTHBUN, 1900, Proc. U. S. Nat. Mus., XXII, p. 316. 

Palzemon (Macrobrachium) olfersti p— Man, 1904, Trans. Linn. Soc. London, 
(2) Zool., IX, p. 314, Pl. xx, figs. 54-74, and synonymy; 1912, Ann. Soc. Roy. Zool. 


Malacol. Belgique, XLVI (1911), p. 109. 
Macrobrachium olfersii Ratupun, 1910, Proc. U. 8. Nat. Mus., XX XVIII, p. 


604. 
African, according to de Man (1912): Islands of Annobon, Rolas, Saint Thomas, 


Princess, Fernando Po (Greef, Osorio, Bouvier); River Prah, Ashantee (de Man), 
Bibundi and Etome, Cameroon (Aurivillius), Catumbella River, Angola (de Man). 
American, from Rathbun (1910): La Paz, Mexico, to Rio Sabana, Darien; West 
Indies to Rio de Janeiro. 


Malela, July 8, 1915, 1c young. 


Pontoniinse 
Pontonia Latreille - 
Pontonia LATREILLE, 1829, In Cuvier’s ‘Régne Animal,’ 2d Ed., IV, p. 96. 


Pontonia tyrrhena (Petagna) 
Text Figure 66 

Astacus tyrrhenus Peraena, 1792, ‘Inst. Entom.,’ p. 418, Pl. v, fig. 3 (I have not 
seen this work). 

Pontonia custos GUERIN, 1832, ‘Exped. Morée,’ III, Zool., sect. 2, p. 36, Pl. 
XXvul, figs. 1, la-m (except 7). Prsra, 1918, ‘Decapodenfauna der Adria,’ p. 128, 
fig. 43 (part). 

Pontonia tyrrhena BorraDAILE, 1917, Trans. Linn. Soc. London, (2) Zool., XVII, 
p. 390, Pl. tvu, fig. 29, and synonymy. Kemp, 1922, Rec. Indian Mus., XXIV, pt. 
2, p. 260. 

Heretofore this species was not definitely known to occur in other than Medi- 
terranean waters. The present record represents a considerable extension of its 
range. 

St. Paul de Loanda, September 22, 1915; between bunches of asci- 
dians and sponges, 19 ovig.; 207,29; September 24, 1915, 107, 19 
(ovig.). 

M®AsuREMENTS.—The figured ovigerous female is about 37.5 mm. 
long over all, carapace alone 12, and rostrum 3.8 mm. 

Having comparative material from Naples at hand, it is possible to 
identify with certainty these specimens taken at St. Paul de Loanda with 
the well-known Mediterranean form, Pontonia tyrrhena. 

Since the mouth-parts are playing an increasingly important part 
in the proper diagnosis of pontoniids, these appendages of one of our 
specimens have been drawn (text figs. 66d-2). This specimen, of which 
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Fig. 66. Pontonia tyrrhena (Petagna), from St. Paul de Loanda. Female. 


A, lateral view of rostral region, X 2.5; B, antennule, X 4.7; C, antennal scale and peduncle, 


D-I, mouth-parts, X 7: D, mandible; £, first maxilla; F, second maxilla; G, first maxilliped; H, 


second maxilliped; J, third maxilliped. 2 ; 
J, inner face of chela of first left leg, X 2.1; K, same of first right leg, X 2.1; ZL, second right leg, 


< 4.7; M, same, inner face of chela, X 4.7; N, dactyl of third right leg, X 25; O, dorsal view of telson, 
X 6.8. 


also the lateral rostral view is given, is perhaps a little unusual. The 
rostrum carries ventrally a small tooth near the tip. Strange to say, the 
specimen figured by Guérin (loc. cit.) seems to show a similar 
peculiarity. His figure (loc. ct.) has a small lobule on the under side of 
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the rostrum in much the same position as the tooth in our specimen. 
Only one other specimen of the nine I have been able to examine had any 
indication of this condition—the male taken by Mr. Chapin at St. Paul 
de Loanda on September 24, which had a slight notch or tiny tooth be- 
neath at the anterior end of the rostrum. 

From published figures it would appear that the fingers of the smaller 
hand were not toothed; however, the hands are very similar, differing 
only in size. 

“This species was found living inside the shell of the large Pinna 
rudis Linneus.' In a small shell there was only one specimen, in a large 
one as many as three; and another shell accommodated a male and an 
ovigerous female. In Pinna also live Athanas grimaldii and Crangon of an 
undescribed species.” (H. L.) — 


Tribe SCYLLARIDEA 
Palinuridez 


Panulirus White 
Panulirus Wurre, 1847, ‘List Crust. Brit. Mus.,’ p. 69. 


Panulirus regius Brito Capello 
Text Figure 67 

Panulirus regius Brrro CaPEuio, 1864, ‘Desc. esp. nov. Crust. Afr. Occ.,’ Lis- 
boa, p. 5, Pl., fig. 1; 1865, Mem. Acad. R. Sci. Lisboa, Cl. Sci. Nat., (new ser.) III, 
pt. 2, p. 5, Pl, fig. 1. Gruven, 1911, Ann. Inst. Océan., ITI, fase. 4, p. 35, and 
Synonymy. Batss, 1916, ‘Beitr. Kenntnis Meeresfauna Westafrikas,’ II, p. 32. Ds 
Man, 1916, ‘Siboga Exped.,’ XXXIX a”, Decapoda, pt. 3, Eryonide, Palinuride, 
etc., pp. 34, 43. 

From Balss (based for the greater part on Gruvel, loc. cit.): West coast of 
Africa, from 23° north latitude to 16° south. Cape Barbas, Rio de Oro; Mauretania; 
Cape Verde Islands; Senegal; French Guinea; Liberia; Ivory Coast; Gold Coast; 
Dahomey; Cameroon; island of St. Thomas ; French Congo; mouth of the Congo; 
and Angola, as far south as Mossamedes. De Man notes that this species has been 
“observed in 1907 off Marseille by Darboux and Stephan”’ (1917, Feuille Jeunes 
Naturalistes, Paris, XX XVIII, pp. 16-17). 


Banana, August 1915, “taken from the surf, whitish when alive” 
(H. L.). One specimen of the “puerulus” or natant stage. 

MEaAsuREMENTS.—Length from end of rostral plate to posterior 
margin of teslon, 22 mm., carapace, 8.5 mm. 


ICf, notes under Athanas grimaldit, p. 20. 
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Fig. 67. Panulirus regius Brito Capello, from Banana. 
‘*Puerulus”’ or natant stage. XX about 1.8. 


Gruvel cites ‘‘Puer inermis’’ Pocock,! under this species, and again 
under P. levicauda (Latreille) (Gruvel, loc. cit., p. 45) with a query. 
On a distributional basis alone it would seem that the latter citation were 
the less doubtful of the two. 


Scyllaridz 
ScyLLaRus Fabricius 
Scyllarus Fasrictus, 1775, ‘Syst. Entom.,’ p. 413. 


? Scyllarus arctus paradoxus Miers 
Text Figure 68 


Scyllarus (Arctus) arctus var. paradocus Mrimrs, 1881, Ann. Mag. Nat. Hist., 


(5) VIII, p. 364. 
Scyllarus arctus paradoxzus RatuBun, 1900, Proc. U.S. Nat. Mus., XXII, p. 309. 


From Goree Bay, Senegal, 9 to 15 fathoms, the type locality. 
Banana, August 1915, two specimens, representing first littoral, or 
natant stage, ‘from the surf.” (H. L.) 
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Fig. 68. ? Scyllarus arctus paradoxus Miers, from Banana. 
First littoral or natant stage. X about 5. 


11890, Journ. Linn. Soc. London, Zodl., XX, p. 516. 
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MASUREMENTS.—The two specimens are about of the same size 
over all, including the antenne; they are approximately 16 mm. in 
length, of which the carapace measured on the median line represents but 
4.5 mm. in one and 5 mm. in the other. 

I have not been able to compare the young stage represented by 
these specimens withthe same stage of any other species, or even speci- 
mens of those species of anywhere near the same size. 

Of course, the sculpturing of the carapace and abdomen is scarcely 
evident, nor does the armature of the median carina seem to have been 
developed. The spines along the lateral margin of these very juvenile 
specimens are much more clear-cut, sharper, and finer than in the smallest 
S. arctus available for examination. 


Tribe THALASSINIDEA 
Callianasside 
Upogebiine 
Upocesia Leach 
Upogebia Leacu, 1814, ‘Edinburgh Encyclopedia,’ VII, p. 400. 


Upogebia furcata (Aurivillius) 
Plate VIII 


Gebia furcata AURIVILLIUS, 1898, Bihang K. Sv. Vet.-Akad. Handl., Stockholm, 
AXIV, Afd. LV, No.1, p. 138; Plt, figs..5-7. 

Previously known only from the type locality, “river of Bibundi, Cameroon, in 
decaying fragments of wood.” 


Banana, July 1915,! 7007, 802; August 1915, 8607, 118 (1 ovig.). 
San Antonio, August 1915, 1 juvenile. 

Aurivillius’s figures lack a spine which occurs at the outer infero- 
distal angle of the carpus of the chelipeds. | 

“The habitat of the ‘scorpion lobster’ Upogebia furcata in Banana 
Creek (Pl. VIII, fig. 1) is only near the shores some five miles up from the 
_ mouth where the water is still strongly brackish. From a distance the 
places where Upogebia is common look like many others—low fringes of 
mud—but a closer view shows that they consist of a dark brown peaty 
-mass completely pitted with large and small holes and, though water- 
soaked, are extremely tough. Over them the tides wash so strongly that 
plants apparently have great difficulty securing a foothold. This peat- 
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1Two species of bopyrid isopods (Pleurocrypta langi and Pseudione chapini) were found parasitic 


in the branchial chambers of specimens of this lot. Cf. Van N 2 : 
XLIII, pp. 67, 69. Pp 1s lo an Name, 1920, Bull. Amer. Mus. Nat. Hist., 
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like ground may be several feet in thickness and is essentially composed of 
tiny rootlets of mangroves (Rhizophora mangle Linnzeus), which by this 
means are able to secure anchorage in such sites. 

‘The larger holes are the work of the beautiful blue crab, Sarmatium 
curvatum (H. Milne Edwards), whose carapace is nearly one inch and a 
half across and which may be seen at any time outside. Its galleries 
criss-cross the peat-like mass in every direction and some usually reach 
slightly beyond the level of the lowest tide. After cutting off large 
chunks with a hatchet, I found that the snugly fitting tiny channels of 
Upogebia may start at the surface or from any point along the larger 
tunnels of Sarmatium. It would be difficult to give an estimate of their 
number but in a piece of peat the size of a man’s fist as many as a dozen 
might be found. Only by cutting and breaking the galleries apart could 
Upogebia be removed. In spite of their numbers they seem to be fairly 
localized, for I never found them anywhere else, with the exception of 
one specimen from San Antonio which had burrowed into decomposed 
mangrove wood. They apparently never come to the surface from their 
burrows. When alive they are pale reddish. They are not eaten by 
the natives.” (H. L.) | 


Tribe PAGURIDEA 
Paguride 
Dardaninze 
DaRDANuS Paulson 


Dardanus Pautson, 1875, ‘Crust. Red Sea,’ p. 90; Rarusun, 1902, Proc. U. 8. 
Nat. Mus., X XVI, p. 33. 


Dardanus pectinatus (Ortmann) 
Text Figure 69 
Pagurus striatus var. pectinata ORTMANN, 1892, Zool. Jahrb. Syst., VI, p. 284, 


Pl... x1 tig, 46. 
Petrochirus arrosor pectinatus RatuBun, 1900, Proce. U. S. Nat. Mus., XXII, p. 


302. 
Pagurus arrosor var. pectinata Bauss, 1921, ‘Beitr. Kenntnis Meeresfauna West- 


afrikas,’ III, p. 43. 
Brazil (Ortmann); Dakar, Senegal (Rathbun). 


St Paul de Loanda, September 23, 1915, 107, 12 (ovig.). 

The variety pectinatus of Dardanus arrosor is so strikingly distinct 
that it unquestionably should*be considered a separate species as Miss 
Rathbun (loc. cit.) has suggested. Literally, one can distinguish them 
with the eyes shut. | 
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Fig. 69. Details of species of Dardanus. All X 1.6, 


Lateral aspect of second left ambulatory leg: A, Dardanus insignis; B, D.arrosor; C, D. pectinatus. 
Dorsal view of large (right) chela: D, D. insignis; E, D. arrosor; F, D. pectinatus 
Dacty] of large (right) chela as seen from above: G, D. insignis; H, D. arrosor: I ,D. pectinatuse 


The dactyl of the outer left ambulatory leg of D. pectinatus is about 
four and one-half times as long as its greatest depth; in typical arrosor, 
it is in excess of five and one-fourth times as long. The propodal joint 
of the same leg of D. pectinatus is a little short of being twice as long as 
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high; in the typical arrosor it is more than twice (nearly two and one- 
fourth times) as long as high at the middle of its length; moreover in 
the latter the outer face of this joint is not at all grooved, though the 
meeting of the striz running down from the upper half of the outer surface 
with those running up from the lower half, along the median longitudinal 
line, gives the optical illusion that the surface is grooved along that line. 
In reality, the outer face of the propodus is quite bowed out, rather 
evenly convex and more ridged than not along its median longitudinal 
axis. Along this line the propodus of D. pectinatus is distinctly depressed 
or grooved, as is also the dactyl; in arrosor this joint shows but little 
more than a suggestion of a groove as compared to the rather widely and 
deeply troughed dactyl of D. pectinatus. 

The striz on the outer surface of the second ambulatory leg in D. 
arrosor are but minutely, almost imperceptibly roughened at the bases 
of the hairs inserted along the anterior margins of the striz, while in D. 
pectinatus they are noticeably roughened and rugulose over their surface, 
the anterior margins of the striz plainly spinous-tuberculate. This differ- 
ence in armature is even more pronounced in the striations of the hands, 
not only being very evident to the eye, but also to the touch when run- 
ning the finger over them. In fact, the strongly spined chela of D. 
pectinatus readily differentiates it from the typical form with which it 
has long been associated. In D. arrosor approximately the outer two- 
thirds of the upper surface of either hand is unarmed, except for the char- 
acteristic transverse strie or rug; the inner remaining third or less of 
the upper surface has three or four not-too-distinct rows of spinous 
tubercles. In D. arrosor, except in the case of the more continuous row 
of spines forming the inner margin of the palm, these spines occur, one or 
two (or rarely three) to each of the longer, less interrupted rug. In D. 
pectinatus almost the entire ruge on the hands are crowded with spin- 
ous tubercles, each and every one; moreover, these tubercles become 
increasingly prominent as one goes across the upper face of the palm from 
the outer margin toward the inner one, where they are two and three 
times as large as the spines in specimens of D. arrosor of about the same 
sIze. 

The proportions and the shape of the larger chela differ also in the 
two species. The palm is more squat and less parallel-sided in D. pec- 
tinatus, the greatest width just before the base of the hand is contained 
about one and one-third times in its length from the outer articulation 
with the wrist to the tip of the immovable finger; in D. arrosor the great- 
est width of the palm is contained twice in the corresponding longitudinal 
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measurement; moreover, the lateral margins of the palm of the latter 
species are sub-parallel, while in the former the “heel” of the palm— 
the outer proximal angle—below the immovable finger is quite promi- 
nently bowed out, so much so that there is a very pronounced concavity 
in the external margin of the palm about opposite the base of the im- 
movable finger. 

Just behind the rostral convexity on the median anterior portion 
of the carapace of D. pectinatus there is a small, approximately smooth 
raised area near the anterior margin on which a tuft or tufts of hair are 
anteriorly perros inserted; no such area is to be observed in D. 
arrosor. 

These comparisons are based principally upon two female specimens 
of good size, the one D. arrosor from the Mediterranean of which the 
anterior portion of the carapace is 13 mm. long, and the other the oviger- 
ous female, above, from St. Paul de Loanda, with the anterior portion 
of the carapace 15 mm. long. In addition, I have examined two male 
specimens of D. pectinatus, one with the anterior portion of the carapace 
13 mm. long from Dakar, Senegal, and the St. Paul de Loanda male, 
with about a 9 mm. long anterior portion of the carapace; and a further 
specimen of D. arrosor, a small female with the anterior portion of the 
carapace only 8 mm. long. 

In this connection, at the suggestion of Dr. Mary J. Rathbun, I 
examined several specimens of D. insignis (Saussure).1 This species 
seems in many ways to be intermediate between the two foregoing 
species. The ambulatory legs of D. insignis are proportioned much like 
those of D. pectinatus, though dactyls may in older males become quite 
slender; the propodal joint of the outer left ambulatory leg, though 
similarly armed, is no more grooved than in D. arrosor. The larger chela 
is armed as in D. pectinatus, but in outline resembles more D. arrosor, 
having the greatest width across the palm contained one and two-thirds 
in the distance from the outer, lower articulation of the hand to the tip 
of the immovable finger. 

The pit, depression, or groove on the outer margin of the movable 
finger of the larger hand, just before the articulation, by means of which 
Milne Edwards and Bouvier? distinguish the former’s D. peterszi is 
present in D. insignis, which leads me to believe that petersi is but a 
Synonym of Saussure’s species. This pit has a bare suggestion in D. 


\Pagurus insignis Saussure, 1858, Mém. Soc. Phys. Hist. Nat. Genéve, XIV, p 
2“ Pagurus striatus, Latr., var. Petersii,”’ 1893, Mem. Mus. Comp. Zool., Odes. XIV, p. 162, 
Piss, AEE. 24-35, and synonymy. 
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pectinatus and is not evident in D. arrosor. The variety of D. arrosor, 
described by Moreira! as divergens I have not seen, nor am I altogether 
assured that it represents a distinct form. 


Dardanus granulimanus (Miers) 


Pagurus granulimanus Mimrs, 1881, Ann. Mag. Nat. Hist., (5) VIII, p. 276, PI. 
XVI, fig. 3. CHEVREUX AND BovuvisER, 1891, Bull. Soc. Zool. France, XVI, p. 254; 
1892, Mém. Soe. Zool. France, V, p. 116, Pl. 1, figs. 11-15. Batss, 1921, ‘Beitr. 
Kenntnis Meeresfauna Westafrikas,’ ITI, p. 43. 

Petrochirus granulimanus RaTHBuN, 1900, Proc. U. 8. Nat. Mus., XXII, p. 303. 

Arguin Bank (Balss); according to Rathbun: Cape Verde Islands (Milne 
Edwards and Bouvier); Dakar, Gorée, and Rufisque (Chevreux and Bouvier); 
Gorée Bay, 9 to 15 fathoms (Miers); Dakar (Rathbun); Senegambia (Ortmann). 


Moanda, August 1915, 170’. Banana, August 1915, 10. 


CLIBaNaARIUS Dana 
Clibanarius Dana, 1852, ‘Crust. U. S. Expl. Exped.,’ Pt. 1, p. 461. 


Clibanarius chapini, new species 
Text Figures 70 and 71 


Type Locauiry.—St. Paul de Loanda, October 21, 1915, 70°, 59 (lovig.); 
October 23, 1915, 207,19. (Amer. Mus. No. of type 4798.) 

MEAsuREMENTS.—Of male holotype, length of anterior portion of carapace 5.1 
mm., width 4.1 mm., longer eye-stalk 4.8 mm. long. 

Description.—An apparently new species which I cannot reconcile with the 
descriptions of any of the Clibanarii so far recorded from West Africa. 

In some respects it seems to resemble C. virescens Krauss,’ but aside from striking 
color differences, the relative length and proportions of the eye-stalks at once separate 
the two. The eye-stalks of virescens are about six and one-fifth times more or less 
as long as wide, while their length in chapini approaches eight times their width at 
the middle. 

The eye-stalks of C. chapini are slightly shorter than the antennular peduncles, 
but exceed the antennal peduncles by about the space occupied by the cornea, or a 
little more; they are about one-seventh to one-eighth longer than the greatest width 
of the anterior portion of the carapace. The ophthalmic scales are more squarish in 
outline and more deeply incised with spine-like denticulations than in virescens, 
where the scales are rather more triangular with fewer and less prominent teeth. The 
antennal scale extends a little way beyond the base of the terminal segment of the 
antennal peduncle; the acute rostral projection of the front extends well in advance 
of the lateral antennal projections, which are armed with a spiniform tubercle at, or 
just below the anterior margin; the anterior portion of the carapace is about four- 
fifths as wide as long. | 


NPE aC MEET. cy em 


11905, Arch. Mus. Nac. Rio de Janeiro, XIII, p. 133. Pl seve ie: 
21843, “Stidatr. Coan p. 56, Pl. rv, fig. 3. "McCulloch, 1913, i Australian Mus., IX, p. 346, 


Pl. x1, fig. 2, and synonymy. 
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Measured on the upper margin the dactyl of the outer left ambulatory leg is 
about five-sixths as long as the propodus, the latter joint is virtually three times 
as long as high at the middle. As is characteristic of this and related pecies of Cli- 
banarius, the outer face of the propodus of this leg is more or less flattened, with an 
overlapping subacute, obscurely serrated upper margin; these obscure serrations are 
formed, as it were, around the ten or eleven tufts of hair arising from prominent 
puncte, for the reception of which the margin seems to be indented. 

In the genus Clibanarius color is very diagnostic 
and, except in very much faded specimens, usually fur- 
nishes a ready means for distinguishing species. In this 
respect our species is very distinct; in alcohol it ap- 
pears to be generally white, marked with red orange- 
brown; the whitish ambulatory legs are margined, more 
or less, especially on the upper margins of the dactylar, 
propodal and carpal joints, with the reddish-brown 
color; the meral joints have a single median band of 
the same color on the outer or posterior surface; in 
addition there are scattered spots of the reddish color 
on the lateral faces of the legs. General color of the 
chelipeds red orange-brown, with the teeth yellowish 
white, the spines light corneous, with tufts of straw- 
colored hairs or sete arising from anterior side of their 
bases, and the fingers black-tipped. 

Of the species of Clibanarius other than 
C. virescens reported from the West African 
coast and having dactyls shorter than or at 

least not longer than the propodus, C’. equabilis 
, Fig. 70. scone Dana! is possibly the only one for which our 
Coan ae ro™ species might be mistaken. Most authors like 


Dorsal view of anterior por- Stimpson? and Osorio® merely list it from West 
tion, <6. 


Fig. 71. Clibanarius chapini, new species, from St. Paul de Loanda. 
Lateral aspect of second left ambulatory leg. xX 6. 


11852, ‘Crust. U.S. Expl. Exped.,’ pt. 1, p. 464; atlas, 1855, Pl. xx1x, fig. 4. - 
71858, Proc. Acad. Nat. Sci., Philadelphia, X, p. 247. Loc. Madeira. 
*Vide Rathbun, 1900, Proc. U.S. Nat. Mus., XXII, p. 304. Loc. Princess Island. 
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Africa. Chevreux and Bouvier! contrast what they have taken to be 
C. xquabilis with C. senegalensis, from which our species also differs by 
the very characters they enumerate. I have been unable to obtain any 
specimens determined as C. xquabilis from the West Coast of Africa, 
though, through the kind offices of Dr. W. T. Calman of the British 
Museum, I have been enabled to examine a specimen of the variety 
merguiensis de Man? from Singapore. From the variety our species 
differs in having a longer rostral projection (in merguzensis it does not 
surpass the antennal angles of the carapace), and the eye-stalks of the 
varietal form are relatively shorter as compared both with the width 
and length of the anterior portion of the carapace, though they are 
slightly longer than the antennular peduncle. From Dana’s typical 
species as described and figured, our species appears to differ not 
only in coloration, so far as this can be determined from his text, but 
also in having the outer surface of the second and third legs not naked, 
but ‘‘pitted”’ or punctate with irregular colored spots, from which tufts of 
hair arise; moreover, the subacute upper margin of the propodus of the 
outer left ambulatory leg is figured by Dana (loc. cit., Pl. xxrx, fig. 4c) 
with a rather even edge; our species has it rather wavy or notched at 
intervals to accommodate tufts of hair arising from puncte within those 
“‘notches.”’ 

But Dana’s species certainly is not a very clearly defined one, and to 
me it seems probable that he has confused two different things. The 
length of the dactyl of the outer left leg, as compared to the propodus 
of his Tahiti specimens differs from that of those from Madeira; in the 
latter the dactyl and propodus are subequal, while the former have the 
dactyl only two-thirds the length of the propodus. And the manner in 
which he speaks of the Tahiti specimens being not striped almost gives 
rise to the inference that his Madeira and Cape Verde specimens were. 

Judging from distributional records, Mediterranean, Cape Verde, 
and central and northern West African species of Clibanarius do not 
ordinarily range into the Pacific, as do some of the Cape and southern- 
most West African forms. Where a West African occurrence is recorded 
for a South African or Indo-Pacific species of this genus, such as C. cl- 
banarius (Herbst),? C. virescens Krauss (recorded from West Africa by 


11892, Mém. Soe. Zool. France, V, p. 134. ; 

21888, Jour. Linn. Soc., Zoél., XXII, p. 247. Alcock, 1905, ‘Cat. Indian Decapod Crust., Ft. 
IT, fase. 1, p. 47, Pl. tv, fig. 5. . 3 

sacri, 1887, Jorn. Sei. Nat., Lisboa, XI, p. 228, as C. vulgaris; loc. Angola or the Congo. Thall- 
witz, 1891, Abh. Ber. K. Zool. Mus. Dresden, III, No. 3, (1890-1891), p. 33, as C. vulgaris var.?; loc. 
ae given as a synonym of C. africanus by Balss, 1921, ‘Beitr. Kenntnis Meeresfauna Westafrikas, 
ITI, p. 40. 
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Osorio),! and C. zquabilis, I am tempted to doubt the correctness of the 
determinations on which these records are based. 

From the brief color note given by Aurivillius? it is possible that at 
least some of his Cameroon specimens are identical with C’. chapzinz. 


Clibanarius senegalensis Chevreux and Bouvier 


Clibanarius senegalensis CHEVREUX AND Bouvier, 1891, Bull. Soc. Zool. France, 
XVI, p. 256; 1892, Mém. Soc. Zool. France, V, p. 131, Pl. 1v, figs. 7-11. Batuss, 
1921, ‘Beitr. Kenntnis Meeresfauna Westafrikas,’ III, p. 40. 

Previously reported from Gross-Friedrichsburg, Gold Coast, and Victoria, 
Cameroon (Balss), and Dakar, Senegal (Chevreux and Bouvier). 

Banana, July 1915, 607,42 (1 ovig.); 3907, 272 (5 ovig.). 

Red; punctate with bluish spots; rather distinctive and striking 
white dactyls with reddish margins and tip: terminal claw corneous, 


black. 


Clibanarius cooki Rathbun 
Plate IX, Figure 2b; Text Figure 72 

Clibanarius cooki Ratusun, 1900, Proc. U. 8. Nat. Mus., XXII, p. 305, text figs. 
ee 

Not definitely found again since first described by Miss Rathbun from a speci- 
men taken at the mouth of the Mesurado River, Monrovia. 

Banana, July 1915, 2307, 89 (3 ovig.). One of the males is very 
large (total length from rostral projection to end of telson not less than 
80 mm.; carapace, over all, 20.5,.mm., anterior portion 14.5 mm.). 

Balss? has taken this species to be identical with C. africanus Aurivil- 
hus,* but probably had only that species before him, though their ranges 
are more or less the same. 

Comparing specimens of about the same size, it will be seen at once 
that C. cooki is much the more hairy species, with hairs two and three 
times as long as in its very sparsely haired relative. The dactyls, propodi, 
and carpi of the ambulatory legs of C. cooki are well provided with long 
hairs, while in C. africanus, though the dactyls are short-haired, the 
propodal and carpal joints are naked. The chele of C. cooki are also very 
hairy, whereas those of C. africanus are without hair except for the in-’ 
conspicuous hairs on the fingers. Figures given by Miss Rathbun and by 
Aurivillius (loc. cit.) indicate fairly well the relative hairiness of the am- 
bulatory legs. 


11887, Jorn. Sci. Nat., Lisboa, XI, p. 228; loc. Zaire or the Congo 

21898, Bihang K. Sv. Vet.-Akad. Handl., Stockholm, oN Afd. IV, Now; p. £25 Pl. tv, fig: 8. 
31921, ‘Beitr. Kenntnis Meeresfauna Westafrikas, ; III, p 

41898, Bihang K. Sv. Vet.-Akad. Handl., Stockholm, XLV, ata. EN INO: fp 42, Pili; fie. 7. 
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lave . cookt the median rostral point of the front is more prominent 
and more‘pointed than the lateral projections, extending half its length 
beyond them. In C. africanus the median projection is no more conspicu- 
ous than the lateral ones, nor does it extend forward in advance of them. 
The anterior portion of the carapace is laterally thickly haired in the 
former and the median gastric region is always more or less roughened; 
in the latter the antero-lateral region carries only a few scattered hairs 
and the median gastric region is smooth. 

Measured from the orbital margin to the end of the cornea, the eye- 
stalks of C. cooki are as long as the anterior portion of the carapace 
measured in the same line from the orbital margin backward. The eye- 
stalks of C. africanus are shorter than the anterior portion of the cara- 
pace by the length of the cornea, and for their length the eye-stalks are 


Fig. 72. Clibanarius cooki Rathbun, from Banana. 
Lateral aspect of second left ambulatory leg. X 2.5. 


distally more dilated and slightly stouter throughout than in C. cookv. 
When extended, the eye-stalks and antennular peduncles of C. cookr 
are subequal, while in C. africanus the eye-stalks are shorter by the 
length of the cornea. | 

The hands of C. africanus are irregularly rather coarsely tuberculate 
with blunt more or less rounded tubercles; the intervening spaces are 
rather closely filled with granulations of varying sizes. In C. cookz the 
more or less pointed or spiniform tubercles are distinct and the interven- 
ing spaces smooth. The upper margin of the carpus of the chelipeds of 
the latter has a slight furrow or groove between two rows of scaliform 
tubercles from the anterior margins of which tufts of long hair arise; 
the anterior scale of the inner of the two rows of each carpus carries a 
strong, anteriorly directed spine. In C. africanus there is a similarly 
placed spine, but behind it is a row of strong, posteriorly diminishing 
spines, often bifid or twinned, forming the inner margin of the external 
surface of the carpus. Further, the upper margin of the merus of afri- 
canus carries anteriorly a small inverted triangular patch of close-set 
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spines, often in threes and fours from a common base; C’. cookz has but a 
few low scales on the upper margin carrying anteriorly tufts of long hairs. 

The propodus of the outer left leg of C. africanus is more or less 
cylindrical, the rounded outer and upper faces passing over rather evenly, 
one into the other; in C. cooki the outer face is more flattened, and there- 
fore forms a blunt angle with the upper face, marked by a narrow smooth 
band lying between the upper row of hair tufts of the outer face and the 
external, or outer row of the upper face of the propodus. 

Moreover, the ambulatory dactyls of C. cooki are less slender, less 


| curved, and shorter. In the two specimens compared, though the an- 


terior portions of their carapaces are approximately the same in length, 
the dactyls of C. africanus are from one-third to one-half longer than in 


— C. cookt. 


“On certain parts of the sandy shore along the bay just east of 
Banana Peninsula one can see during low tide many apparently empty 
shells, scattered about, of two varieties of Potamides fuscatus and a few 
of Thais coronata. They are inhabited by hermit crabs of chiefly two 
species, Clibanarius cooki and C. africanus. On cloudy or rainy days they 


generally remain wherever, or not far from where, the tides strand them. 


But, if bothered by the heat of the sun, these shells move into shady 
patches near mangroves or grass-covered places. In such favored sites 
they form, for the time being, small heaps of a hundred and more, as 
if some one had deliberately brought them together (Pl. IX, fig. 1). Before 
the tide reaches them again, however, they disperse. 

“Tt is interesting that on Bulabemba Island, just across Banana 
Bay, one of the very shells these hermit crabs use, Potamides fuscatus, 
at times comes together in numbers, often exceeding several thousand. 
This happens only during the dry season (July-September) when certain 
parts of its habitat as well as the lagoons are drying out. They crawl, 
however, into available depressions where they remain. To prevent the 
sun from heating up their shells they keep turning about, the dry, whitish 
shells on top seeking to work themselves under the moist, dark ones 
below. But, even so, late in the afternoon considerable moisture has 
been removed by the sun. The Potamides certainly could not withstand 
the daily repetition of such a baking process were it not that through the 
hygroscopic action of the salt thus crystallized a large amount of moisture 
is retained every night-from the heavy dewfall.”’ (H. L.). 
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Clibanarius africanus Aurivillius 
Plate IX, Figure 2a; Text Figure 73. 


Clibanarius africanus AURIVILLIUS, 1898, Bihang K. Sv. Vet.-Akad. Handl., 
Stockholm, XXIV, Afd. IV, No. 1, p. 12, Pl. rv, fig. 7. Rarssun, 1900, Proc. U. 8. 
Nat. Mus., XXII, p. 305. Lenz, 1910, ‘Wissen. Ergeb. Deutschen Zentral-Afrika- 
Exped. 1907-1908,’ III, Zool. I, p. 183. Bauss, 1921, ‘Beitr. Kenntnis Meeresfauna 
Westafrikas,’ III, p. 40 (part?). 

Aurivillius’s material came from Cameroon, in the river at Bibundi, and Kitta, 
and Lenz’s from the mouth of the Tschiloango River. Balss lists the species as occur- 
ring at numerous localities ranging from French Guinea and Liberia on the north to 
the French Congo on the south. Though possible, it is not altogether certain that he 
had just the one species represented in his material (see ‘ Remarks” under Clibanarius 
cooki above). 


Fig. 73. Clibanarius africanus Aurivillius, from Banana. 
Lateral aspect of second left ambulatory leg. X 2.5. 


Banana, July 1915, 357, 232 (11 ovig.), 9 juvenile. 

Aurivillius gives the general color of the species as yellowish, brown 
or darker on the exposed, harder parts of the body, with hinder part of 
’ “thorax” erayish yellow. Lenz adds that the darker colored anterior 
hard parts, in alcohol, tend to become greenish. 

The broad dark, transverse bands, alternating with lighter, men- 
tioned by Aurivillius as occurring on the ambulatory legs must refer to 
the dark transverse band occupying about the distal half of the propodal 
joints of the walking legs, except for the extreme tip of that joint, which 
is lighter colored, like the proximal half of the propodus, the dactyls 
and the rest of these legs. 

In some of the specimens there is a faint suggestion of a longitudinal 
band or banding on the outer surfaces of the carpus and merus, and more 
questionably on the proximal half of the propodus and the dactylus. 

For notes on habitat, etc., ef. under C. cookz, p. 54. 
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Diogenes Dana 
Diogenes Dana, 1852, ‘Crust. U. S. Expl. Exped.,’ Pt. 1, p. 488. 


Diogenes denticulatus Chevreux and Bouvier 
Text Figure 74 

Diogenes denticulatus CHEVREUX AND Bouvier, 1891, Bull. Soc. Zool. France, 
XVI, p. 254; 1892, Mém. Soe. Zool. France, V, p. 122, Pl. 111, figs. 16-20. RatTusun, 
1900, Proc. U. 8. Nat. Mus., XXII, p. 307. 

West African Coast from Rufisque, Senegal (type-locality) and the mouth of the 

Mesurado River, Monrovia (Rathbun). 

Banana, August 1915, 2 small 2, in rather poor condition, the one 
lacking both hands and the other the abdomen. The carapace of the 
larger specimen measures 5 mm: long, of the smaller 3.2 mm. 


Fig. 74. Diogenes denticulatus Chevreux and Bouvier, from Banana. 
Dorsal view of anterior region of the two small females. X about 6.5. 


I am inclined to be very doubtful about Balss’s suggestion that D. 
denticulatus might be a variety of D. pugilator Roux. In addition to the 
typical form, there are now not less than five varieties of that species 
listed which I should not care to separate from one another on the 
rather meager characterizations on which they are based. To add Stimp- 
son’s brevicristatus and D. denticulatus Chevreux and Bouvier to the 


11921, ‘Beitr. Kenntnis Meeresfauna Westafrikas,’ III, p. 41 et seq. 
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varieties of pugilator as Balss (loc. cit.) suggests seems only to make the 
confusion worse. 

Of the two Congo specimens, the rostral point of the smaller is as 
figured by Chevreux and Bouvier, the larger has a supernumerary second 
spine to the right of the tip, making it appear unequally bifid. The 
hands too, are much as figured by the authors of the species and are, if 
anything, more coarsely spinous-granular; the palms are about as 
broad as long and the depression near the postero-lateral angle of the 
palm not so pronounced nor so evident as in the figured type. 


Tribe HIPPIDEA 
Hippide 
Hippa Fabricius 
Hippa Fasrictus, 1787, ‘Mantissa Insect.,’ I, p. 329. 


Hippa cubensis (Saussure) 


Remipes cubensis SAUSSURE, 1857, Rev. Mag. Zool., (2) IX, p. 503. Batss 
1916, ‘Beitr. Kenntnis Meerestauna Westafrikas,’ IT, p. 39. 

Hippa cubensis RatuBun, 1900, Proc. U.S. Nat. Mus., XXII, p. 300. 

From Rathbun: Cape Verde Islands (Studer, Miers, Cunningham, Henderson); 
Dahomey (Osorio); St. Thomas (Osorio); Isla das Rolas (Osorio); Quinchoxo 
(Studer); Ascension Island (Miers, Benedict). From Balss: Cameroon and Annobon. 

From Banana, 1c, 19 (ovig.). 

‘From the shore of Banana Peninsula on the Atlantic Ocean side; 
taken from the sand at low tide near the drift line, together with am- 


phipods.” (H. L.). 


Order STOMATOPODA 
Chloridellidz 
PsEUDOSQUILLA Dana 
Pseudosquilla Dana, 1852, ‘Crust. U. S. Expl. Exped.,’ Pt. 1, p. 621. 


? Pseudosquilla ferussaci (Roux) 
Text Figure 75 : 
Squilla ferussaci Roux, 1828, ‘Crust. Méditerranée,’ p. [147], Pl. XXVIII. 
Pseudosquilla ferussaci GrmsBrecuT, 1910, ‘Fauna u. Flora Neapel’ (Monogr. 
33 Zool. Station Neapel), p. 34, Pl. 1, fig. 8, Pl. 1v, figs. 37-48. Kump, 1913, Mem. 


Indian Mus., IV, pp. 96 and 202, and synonymy. 
? Pseudosquilla ferussaci (sp.?) GresBRECHT, loc. cit., pp. 125, 142, Pl. rv, figs: 


49-56. 
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Fig. 75. ?Pseudosquilla ferussact (Roux), from Banana. 
First littoral stage? A, dorsal view, X about 2; B, hand, X 6; C, telson enlarged, X about 4.5. 


Banana, August 1915, 1 specimen, first littoral stage? ‘from the 
surf on the sandy shores of the Atlantic Ocean (H. L.)”’ 

MerASUREMENTS.—From tip of rostrum -to end of telson about 33 
mm. long. 

There can be no question that this specimen is a Pseudosquilla, but 
it may not be the species ferussaci, for the shape of the rostral plate is 
different, being triangular and not rounded as in the figure given by 
Giesbrecht (loc. cit., Fig. 49) for the first littoral stage; in all other 
particulars, however, it seems to be in rather close agreement with his 
figures. . 
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POSTSCRIPT 


Since this paper has been set up in page form, there has appeared a 
‘Contribution 4 l’étude des Décapodes Macroures marins et fluviatiles 
du bassin du Congo Belge,’ by Dr. J. G. de Man (Ann. Mus. Congo 
Belge, Zool., Sér. III, Arthropodes, Sec. III, Crustacés, I, fase. 1, 1925). 

De Man adds three new varieties to the long list of such forms 
already attributed to Caridina togoensis ina very detailed analysis of his 
material. He has not convinced me that my stand, that the many varia- 
tions recorded for this species are not worthy or distinct enough to re- 
ceive varietal names, is a mistaken one. I have seen specimens with 
rather large rostral teeth much as in his variety kwamouthensis of this 
species. Indeed the specimens with fewer dorsal teeth usually have them 
individually larger. Had I examined all of my 800 or more specimens 
with this point in mind, I feel sure lower counts for the ventral rostral 
teeth might have been recorded such as one or two only, or maybe none. 
Three is the least number I observed, on the other hand at least two of 
the only nine (or let me say, of the six measured) specimens of kwa- 
mouthensis had four teeth below, while one had three ventral rostral 
teeth. 

The lengthening out of the interval between the distal dorsal teeth 
of the rostrum in de Man’s variety schoutedent is also characteristic of the 
cotype of the typical species figured by de Man. Even though the 
ventral teeth do not run, in this particular specimen, as near the tip as in 
schoutedeni, de Man nevertheless did have several variants of variety 
stuhlmannt much resembling schoutedeni (cf. his figures 2c, 2g 1, 2r 5). 
Besides, every lot of schoutedeni de Man had at hand represented but 
from about 50 per cent to approximately only 25 per cent of collections, 
the balance of which was, as he says, the variety decorsei (= stuhlmanni). 
Among these, furthermore, were occasional specimens with characters 
approaching schoutedent. 

Moreover this same cotype (op. cit., fig. 2a from Bismarkburg) has 
large teeth somewhat resembling those of kwamouthensis and rather 
longer hairs like those of this species also. 

The variation in the size of the eggs of Caridina togoensis and its 
varieties taken from de Man’s tabular summaries is great enough to blot 
out any real distinctions that one might endeavor to base on such a 
character. In the variety kasaiensis larger egg-size is a stressed character, 
but in spite of the less slender, ambulatory legs, as described, I do not 
believe it can be maintained as a distinct variety. 
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The range of size of the kasaiensis eggs is not unlike that of stuhl- 
mannt (=decorser). In fact de Man himself remarks of what he calls a 
local race of decorsez from Kidada (op. cit., pp. 17-20), ‘‘ Les oeufs ont com- 
munément la méme taille que chez la variété Decorsei, mais parfois, 
comme dans les exemplaires Nos. 88 et 95 du Tableau, ils étaient plus 
grands, comme chez la variété Kasaiensis, une variabilité observée aussi 
dans la variété Kwamouthensis.”’ 

With respect tode Man’s retention of Macrobrachium (Palzemon) 
lenziz, on the face of the evidence presented, it would still seem to be but 
one of the growth stages in the development of M. dux. His female 
lenzi is certainly a dux, and the males too compare in a most satisfying 
way with the M. duz series when their tabulated measurements are taken 
into consideration. Regarding M. dux var. congoensis our conclusions 
are in accord, and de Man’s case for his newly described variety tenui- 
carpus of this species appears no better than did the original one for the 
variety congoensis. Between the tabular measurements of the variety 
tenuicarpus and those of lenziz for specimens of approximately the same 
size, there is also a close correspondence, surely unmistakably corrobora- 
tive of their identity (cf. de Man, op. cit., tab. E., No. 2, and tab. G, 
No. 30). : ; 

The single or double row of large spines on the internal border of the 
palm, distinguishing M. dux from M. lenziz as a character, is ‘more or 
less distinct’”’ and was so originally described by de Man (1911, p. 230). 
In a seemingly unquestionable series of dux specimens, it does not appear 
to be an easy matter to say definitely in all cases whether there is but 
one row or, sometimes, as it seems for part of the way at least, possibly 
two rows of larger spines on the internal border of the palm. 

I also still remain to be convinced that Macrobrachium jamaicense 
var. herklotsii is not identical with M. vollenhovenii (cf. de Man’s meas- 
urements of the young male of the latter, op. czt., p. 51, with the male 
No. 13 in his tabular summmary of var. herklotsiz, tab. H.). The differ- 
ence in the relative slenderness of the last three pairs of legs to my mind 
is not sufficient ground for considering the two as belonging to distinct 
specie, to say nothing of their being placed in different subgenera. 

Miss Rathbun has already stated our views on the subject of the 
generic names of Palemon and Macrobrachium (Annals of the Institute 
of Jamaica, I, No. 1, 1897, p. 45), but as carcinologists still seem to be at 
loggerheads over the matter, I venture this restatement of the case: 

(1). “The type of the genus Palxmon was specified by Latreille 
in 1810 (Consid. Génér. Crust., p.421) as P.squilla; the genus was thus 


66 Bulletin American Museum of Natural History [Vol. LIII 


restricted to the section containing that species.’ Though Latreille 
specified the type, Weber’s use of the generic name takes precedence. So 
Palemon rust date from 1795 (‘Nomenclator entomologicus’; cf. 
Opinions rendered by the International Commission of PD toaical 
Nomenclature, Smithsonian Institution, Pub. 1938, 1910, Opinion 17, 
p. 40). This is the genus, or rather coextensive with the genus dealt 
with by continental authors under the name Leander Desmarest, 1849. 

(2). “The genus Bithynis, Philippi, Arch. f. Natur., XX VI., pt. 1, 
p. 161, 1860, is restricted by Ortmann (Zool. Jahr., V., p. 748, 1891) to the 
type species only. If this restriction be sustained, the genus Palemon 
of Stimpson and Ortmann may be known as Macrobrachium, Bate.” 
This restriction of Bithynis, which seems to have been well founded, 
automatically brings Macrobrachium into good standing. 

(3). Ortmann’s use of Macrobrachium asasubgenus of Palemon 
which contained none of Bate’s original species is of course untenable and 
de Man rightly substitutes it for Ortmann’s subgenus Brachycarpus. At 
this writing I am not aware what name de Man offered in place of the 
subgenus Macrobrachium as used by Ortmann, if any. 

(4). This mistaken use of the name by Ortmann does not invalidate 
it, as Stebbing seems to think; his substitution of Macroterocheir for 
Macrobrachium is therefore beside the point, and de Man’s adoption of 
it as-a subgeneric name cannot be sustained. Stebbing’s tacit acknowl- 
edgement that Palemon can no longer be used for these forms is in line 
with Miss Rathbun’s earlier reasoning. 

(5). Therefore it appears that: 

(a) Paleemon Weber, 1795, isthe correct name for the genus of 
shrimps of which Palemon squilla (L.) is the type, and 
to which authors have commonly given the name of 
Leander. 

(b) Macrobrachium Bate, 1868, is the correct generic name for 
the group of shrimps of which Bate’s M. americanum 
= M. jamaicense (Herbst) is the type and which, until 
Stebbing suggested the name Macroterocheir, was 
commonly known by recent, non-American authors as 
Palemon. 

(c) Macroterocheir, Stebbing, 1908,is but a synonym of Macro- 
brachium. 

(d) Brthynis Philippi 1860 is a valid, well founded genus of 
which Bithynis longimana=B. cementarius (Péppig) 
is the type. 
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In his much delayed publication, ‘Macrura der Deutschen Tiefsee- 
Expedition,’ Dr. Heinrich Balss (2. Natantia, Teil A., Wissen. Ergeb. 
Deutschen Tiefsee-Exped., ‘‘ Valdivia’”’ 1898-1899, XX, Heft 5, p. 229, 
figs: 5-7, 1925) surely overlooked the fact that the female of his T’rachy- 
peneus constrictus var. africana and that of Parapeneopsis atlantica are 
identical, for the figures he now publishes of the latter, barring differences 
in the respective artists’ interpertations, are representations of one and 
the same species. ) 
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Fig. 1. Macrobrachium foai (Coutiére), from Stanleyville. Above, male 37 
mm. long; below, largest female 55 mm. long, carapace and rostrum 34. 

Fig. 2. Parapeneopsis atlantica Balss, from Banana. Above, largest female, 
carapace and rostrum 54mm. long; below, male, carapace and rostrum 18.3 long. 
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Macrobrachium luje (de Man) from Stanleyville 
Fig. 1. Largest immature male, 72 mm. long, carapace and rostrum 34.3. 
Fig. 2. Largest of five mature males, 79 mm. long, carapace and rostrum 37.3. 
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2 Macrobrachium lujze (de Man) from Stanleyville 

Fig. 1. Largest female, 73 mm. long, carapace and rostrum 33. 

Fig. 2. Above, smallest male with both legs of second pair, 48.5 mm. long, 
carapace and rostrum 22; below, smallest female with both legs.of second pair, 59 
mm. long, carapace and rostrum 27.5. 
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Fig. 1. Macrobrachium luje (de Man), from Aba. Male 71.3 mm. long, cara- 
pace and rostrum 34.6. 

Fig. 2. Macrobrachium dux (Lenz), from Niapu. Most fuily developed of four 
males, carapace and rostrum 54.5 mm. long. 
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Macrobrachium dux (Lenz) | 
Fig. 1. Largest of three mature males from Avakubi, carapace and rostrum 
52 mm. long. 
Fig. 2. One of four immature males from Niapu, carapace and rostrum 
40.5 mm. long. : 
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Fig. 1. Macrobrachium dux (Lenz), from Avakubi. Above, ovigerous female, 
largest of four, carapace and rostrum 27 mm. long; below, largest of four immature 
males, carapace and rostrum 38 mm. long. 

Fig. 2. Macrobrachium vollenhovenit (Herklots), from Malela. Male, cara- 
pace and rostrum 50.2 mm. long. 
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Macrobrachium vollenhovenit (Herklots) from Malela 
Fig. 1. Largest male, carapace and rostrum 73.5 mm. long. 
Fig. 2. Ovigerous female, carapace and rostrum 54 mm. long. 
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PiatEe VIII 
Fig. 1. Usual habitat of Upogebia furcata (Aurivillius), at Banana. 


“A tough, peat-like mass of minute rootlets, often several feet in thickness, is formed by man- 
groves, khizophora mangle Linnzeus, in sandy places where anchorage can not be gained in any other 
way. The large holes are made chiefly by the beautiful blue crab, Sarmatiwm curvatum (H. Milne 
Edwards), and usually extend a few inches deeper than the level of the lowest tide. Here this is the most 
common crab, whereas in typical, muddy mangrove swamps several kinds are equally abundant; the 
smaller holes are the exits to long tunnels made by a whitish, thalassinid crustacean about an inch in 
length, Upogebia furcata (Aurivillius). Young eels and a few other creatures also use the tunnels as 
refuges.’ (H.L.). 


Fig. 2. Upogebia furcata (Aurivillius). Left, male; right, female, X1 %. 
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TP ea le 
Fig. 1. Habitat of Clibanarius africanus Aurivillius and C. cook: Rathbun, at 


Banana. 

‘These hermit crabs at low tide are ordinarily stranded all over the sandy beach. But if this 
happens during the hours of sunshine, they move into the shadow of the vegetation the shore offers. 
It is peculiar that only a few places are selected to which a great number of them come apparently for the 
same reasons. The photograph shows one of these heaps of hermit crabs benefited by the shadow of the 
tall and partly overhanging shore grass.’ (H. L.) 


Fig. 2. A, Clhibanarius africanus Aurivillius, male; B, C. cookiz Rathbun, male. 
Both about natural size. . 
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INTRODUCTION 


The present report, like its predecessor treating of the land mollusks 
of the Belgian Congo, is based primarily upon the collections of Herbert 
Lang and James P. Chapin of the American Museum Congo Expedition, 
1909-1915. This material is extensive, comprising over 15,000 
specimens and representing 68 species, subspecies, and mutations. 
Several of these forms are present in large series, of great interest for a 
study of variation. These collections were supplemented by material’ 
taken by the junior author in 1913-1915, as well as by specimens from 
the Congo Museum at Tervueren, Belen, and from the Academy of 
Natural Sciences of Philadelphia. Altogether, 183 species and subspecies 
were studied, of which about 180 are either represented in the present 
collection, or will be added to it through the courtesy of the above-named 
institutions. The total number of aquatic mollusks at present known 
from the Belgian Congo is 328, which includes the fauna of the Great 
Lakes and also some rather dubious records. Credit has been given to 
each collector under the respective species. : 
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Brief definitions of the genera and higher groups, original or adapted, 
and figures of most species in our possession have been given to make the 
work useful to traveller-naturalists and to other interested students who 
may be stationed in the Belgian Congo out of reach of scientific libraries. 

Since practically all publications upon fresh-water mollusks of the 
Ethiopian Region had to be consulted in the course of our work, we have 
added a reference list of the species of this region to our discussion of the 
material in hand. Experience has shown the need of such a list In 
fact, something of the sort must be compiled by anyone working systema- 
tically on the fauna.’ In so wide a field as that of African conchological 
literature it may be expected that we have overlooked some hidden 
species, or even missed one in the open, but it is hoped that our round-up 
will be found reasonably complete. ae 

While the fauna of northwestern Africa was not considered in the 
course of our work, many of the forms described from Lower Egypt were 
listed, especially in the typically Ethiopian genera; but no claim to 
completeness is made for that region. As a rule we have given only the 
— localities mentioned in connection with the original descriptions, since 
it is frequently impossible to judge of the correctness of subsequent 
identifications without a study of the material on which they were based. 
It will be noticed too that we have not always accepted the synonymies 
proposed by ‘previous writers: in many cases these may have been cor- 
rect, but frequently they were made without examination of original 
_ or topotypic material. | 
The authors desire to express their great indebtness to Professor 
‘Henry Fairfield Osborn, President of the American Museum, for the keen 
interest he has taken in this work. His continuous encouragement and 
generous support have rendered possible the completion of this report 
and its early publication. In form, it has been designed for incorporation 
as a part of The Zodlogy of The Belgiam Congo, the series planned by 
President Osborn on the scientific results of the American Museum Congo 
Expedition. 

For the privilege of studying these extensive collections and for 
-generous assistance extended during the course of our work, we are 
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1Kobelt, 1909, Abh. Senckenberg. Naturf. Ges., XX XIII, pp. 53-97, has listed the mollusks of the 
Wibisoee cee but without ee erces or localities. His list is therefore of little practical use; more- 
over, it is marred by many omissions and inaccuracies. 
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of Miss Helen Winchester upon the drawings and photographs of shells. 
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The following new names are also proposed: 


Melanoides tuberculata var. dautzenbergi, p. 257; for Melania tuberculata var. 
victoriz Dautzenberg, 1908; not Melania victoriz Dohrn, 1865. 
Melampus moreleti, p.100; for Melampus granum Morelet, 1872; not Melampus 


granum Gassies, 1869. 
Unio fayumensis, p. 381; for Unio schweinfurthi E. v. Martens, 1886; not Unio 
parreysi var. schweinfurthi I. v. Martens, 1876. 


AppDITIONAL List oF GEOGRAPHICAL [TEMS MENTIONED IN THIS PAPER 


The following directory contains only the geographical items which 
were not previously listed in the senior author’s ‘Review of the Land 
Mollusks of the Belgian Congo.’! It may be well to point out that the 
two lists contain all African localities mentioned in the two reports and 
not only those of the Belgian Congo; also that, while different spellings 
or names of the same locality have been listed in the directories, a uniform 
spelling of each of them has been strictly adhered to in the text. There is 
therefore no duplication of records on that account, except in a few 
dubious cases when this is expressly stated. In the Belgian Congo 
terrestrial and aquatic mollusks have been collected thus far in not 
more than 400 localities (including mountains, rivers, and lakes). 


Abaja (L.).—6° 30’ N., 38° E. Akra.—5° 40’ N., 0°.15’ W. 

Abaya (L.), see Abaja (L.). Alberta.—2° 10’ N., 22° 30’ E. 
Abetifi—6° 40’ N., 0° 50’ W. Alexandria.—31° 20’ N., 30° E. 

Addas (R.), near Adi Caie. Alhi Plains, see Athi Plains. 
Ad-Duwen.—14° N., 33° E. Amanzimtoti (R.).—30° 5’ §., 30° 50’ E. 
Aden.—12° 50’ N., 45° E. Amelia Bay.—10° 25’ 8., 34° 30’ E. 
Adi Caie.—14° 50’ N., 39° 20’ E. Am Raya, Bahr el Ghazal. 

Adi Cani, near Saganeiti. - Andobed (R.), Abyssinia. 

Adi Ugri.—14° 55’ N., 38° 50’ E. Angoniland.—14° 8., 34° E. 

Adowa, see Adua. Anseba (R.).—15° to 17° 10’ N., 38° 45’ 
Adua.—14° 10’ N., 38° 55’ E. to 39° E. 

Adue, Faytim. Archimedes (Bay of the).—21° N., 16° 
Affenfluss, affluent of the Limpopo. 50’ W. 

Aggherrer, Italian Somaliland. Arezzal, Eroug. 

Ailat, see Ailet. Aru.—38° 15’ N., 31° E. 

Ailet.—15° 40’ N., 39° 5’ E. Asmara.—15° 20’ N., 39° E. 

Ain Zaba, see Anseba (R.). Assinie.—5° N., 3° 20’ W. 


. 11919, Bull. American Mus. Nat. Hist., XL, pp. 12-21, with 3 maps. Ma ee) 55). should 
consulted for the hydrography of the Congo basin and adjacent river ee ard (p ) should be 
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Assouan, see Assuan. 
Assuan .—24° 25’ N., 32°50’ E: 


Atbara (R.).—12° 30’ to 17° 40’ N., 34° 


to 37° E. 
Athi Plains.—About 1° 20’ S., 37° 10’ E. 
Azaouad.—19° N., 2° to 3° W. 


Bafuka.—4° 20’ N., 27° 50’ E. 

Bagamoyo.—6° 25’ 8., 38° 55’ E. 

Bahr-el-Abiad.—12° N., 32° 50’ E. 

Bahr-el-Asrak, see Bahr-el-Asrek. 

Bahr-el-Asrek.—138° N., 34° E. 

Bahr-el-Seraf.—7° 20’ to 9° 25’ N., 
30° 40’ to 31° 10’ E. 

Bakel.—14° 50’ N., 12° 30’ W. 

Bakoy (R.).—18° 45’ N., 10° to 11° W. 

Ballat (L.), Lower Egypt. 

Bamako.—12° 40’ N., 7° 55’ W. 

Bamakou, see Bamako. 

Bambili.—3° 45’ N., 26° 10’ E. 

Banalia.—1° 30’ N., 25° 40’ E. 

Bangoran (R.).—8° 35’ N., 19° 50’ E. 

Bani (R.).—12° 30’ to 14° 30’ N., 4° to 
6° 30’ W. 

Baraka.—4° 15’ 8., 28° 50’ E. 

Barawa.—1° 5’ N., 44° 5’ E. 

Barclay, see Barkly West. 

Barkly West.—28° 5’ §., 24° E. 

Barotse Country.—15° 8., 26° E. 

Barumbu.—1° 10’ N., 23° 20’ E. 

Basongo, Kasai.—4° 25’ S., 20° 30’ E. 

Bass River, see Bass Narok. 

Bassalam, Abyssinia. 

Bass Narok, Lake Rudolf. 

Batama.—1° N., 26° 40’ E. 

Bavia.—7° 15’ N., 10° 15’ W. 

Bengamisa.—1° N., 25° 10’ E. 

Bengo (R.).—9° S., 18° 25’ to 15° 30’ E. 

Bengu, Niger Territory. 

Benguela.—12° 30’ 8., 13° 20’ E. 

Betu, on Ubangi (R.). 

Bipindi.—8° 5’ N., 10° 25” E. 

Birket Kura, Sennar. 

Black River, near Maitland. 

Blue Nile.—15° 40’ to 11° 15’ N., 32° 

25! to 35° Ei 
Boksberg, see Boksburg. 
Boksburg.—26° 15’ S., 28° 15’ E. 
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Bombo, on Dande River. 

Bomokandi’(R.).—8° 45’ to 2° 50" Ni, 
26° 10’ to 29° 45’ EB. 

Bono, on Lake Tanganyika. 

Boran, see Boran Galla. 

Boran Galla.—4° 30’ N., 39° 30’ E. 

Boshof, Orange Free State.—28° 30’ S., 
25° 10" Hh 

Boteke.—0° 10’ 8.,' 18°55" Eh. 

Botletle (R.).—20° 5’ to 21° 8., 238° 20’ 
to 24° 30’ E. 

Bougouman, see Buguman. 

Bounji, on the Alima River. 

Brack Kloof (R.), near Grahamstown. 

Brakna.—17° N., 14° W. 

Brava, see Barawa. 

Brickfields, near Grahamstown. 

Bubu (R.).—4° 50’ S., 35° 50’ E. 

Bugala (I.), see Bugalla (I.). 

Bugalla (I.).—0° 30’ §., 32° 15’ E. 

Buguman.—11° 25’ N., 15° 10’ E. 

Bukome.—2° 55’ 8., 31° 50’ E. 

Bulungu, Kwango.—4° 40’ 8., 18° 40’ E. 

Bumbo (R.), Benguela. 

Butiaba.—1° 50’ N., 31° 30’ E. 


Cabo Negro.—15° 40’ S., 11° 50’ E. 

Cairo.—30° 10’ N., 31° 10’ E. 

Calumbo.—9° S., 138° 25’ E. 

Camama, near Calumbo. 

Cameroon (R.).—3° 55’ N., 9° 35’ E. 

Camp’s Bay, near Cape Town. 

Canal de Joseph, Lower Egypt. 

Cania (R.), Assinie. 

Cape Flats, near Cape Town. 

Cape Lopez.—0° 40’ 8., 8° 45’ E. 

Cape Mount.—6° 45’ N., 11° 25’ W. 

Cape of Good Hope.—34° 15’ 8., 18° 30’ 
E. 

Cape Peninsula, near Cape Town. 

Cape Town.—33° 55’ 8., 18° 25’ E. 

Caranxa (R.), Pungo Andongo. 

Caroca (R.).—15° 40’ to 16° 25’ S., 
11° 45’ to 13? 35° E. 

Cato’s Creek, near Durban. 

Chad \(h:) 312 on" te 14°: 2a" N21? 
to 15° i, 

Chakaballa. QI, near outlet of Lukuga. 
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Challa (L.), Abyssinia. 

Chanler Falls.—0° 50’ N., 38° 5’ E. 

Chari (R.).—8° 40’ to 18° N., 14° 25’ 
to 19° 167 1h. . 

Chienje.—8° 40’ S., 29° 5’ E. 

Chimaou (R.), see Chimau (R.). 

Chimau (R.), affluent of Lake Victoria. 

Chisambo.— 5° 8, 12° 10’ E. 

- Choa.—10° N., 39° 30’ E. 

Chrissie (L.).—26° 20’ 8., 30° 15’ E. 

Christiana.—27° 55’ S., 25° 10’ E. 

Cimbisi, Choa. 

Colle (R.).--9* 207 .., 16° 207 Hf. 

Como( R30" 20.40 1° 6. N., 10° 35: 

Comoe (R.).—8° 30’ N., 3° 50’ W. 

Crystal Mountains, Gaboon. 

Cuando (R.).—12° 45’ to 17° 
10” 16.250 oC TE. 

Cunene (R.)’—12° 40’ to 17° 
11? 40’ to 15° 50" E. 


501.35 


30' S., 


Dahlak (I.).—15° 45’ N., 40° E. 
Daka.—18° 40’ 8., 26° 10’ E. 
Damiette.—31° 25’ N., 31° 50’ E. 
Dande (R.).—8° 25’ §&., 18°. 15’ to 
15° 10° EH. 
Daressalaam.—6° 50’ S., 39° 15’ E. 
Darmancoutz, Senegal. 
Debaroa.—15° 5’ N., 38° 50’ E. 
-Debra-Braham, Choa, Abyssinia. 
Debra-Brehan, see Debra-Braham. | 
Deea (R.), Liberia. 
Dembea, (L.), see Tsana (L.). 
Denog (R.), near Brava. 
Diamouko (R.), see Diamuko (R.): 
Diamuko (R.), affluent of the Senegal. 
Dima.——-8° 207:8.; 17° 20° EB. 
Dioubeba, see Diubeba. 
Dirk Filander’s Region, southern Kala- 
hari. 
Diubeba, Senegal. 
Djali, near Banalia.—1° 20’ N., 25° 10’ 
eee 
Dolo.—4° 25’ 8., 15° 25’ E. 
Doume (R.), see Dume (R.). 
Dutles—S° 35/N., 32° 20°. 
Dume (R..),-—4° 10’ N., 14° E. 
Dungo, Pungo Andongo. 
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Duque de Braganca.—8° 55’ S., 15° 5’ E. 

Duque. de Braganza, see Duque de 
Braganga. 

Durban.—-29° £0’ S., 31° E. 

Duru (R.).—8° N., 28° 30’ E. 


Ebb en Vloed, near Port Elizabeth. 

Ebrie (L.), near Grand Bassam. 

Edward (L.), same as Albert Edward (L.). 

Efulen.—2° 40’ N., 10° 45’ E. 

Eguei District, east of Lake Chad. 

Ekongu West, near Alberta. 

Ekumbi, Cameroon. 

Elizabetha.—1° 10’ N., 23° 40’ E. 

Elmeteita (L.), see Elmenteita (L.). 

Elmenteita (L.).—0° 10’ S., 36° 10’ E. 

Enkeldoorn.—19° S., 30° 50’ E. 

Ennerea (Mts.), Abyssinia. 

Equeefa (R.), Natal. 

Eroug.—18° 30’ N., 1° 20’ W. 

Essoi (R.), Assinie. 

Eusso Mara (R.), Kenya Colony; probably 
Mara (R..). 

Eusso Nyiro (R.), see Uaso Nyiro (R.). 


Fajum, see Fayim. 
Faleme (R.).—13° 45’ to 14° 35’ N.,, 
he ay: 

Faraba.—11° 50’ N., 8° 10’ W. 

Faya (R.), affluent of Lufuko River. 
Fayaim.—29° 15’ N., 30° 50’ E. 

Felu (R.).—14° 25’ N., 11° 10’ W. 
Finboni, on the coast of East Africa. 
Fort Archambault..-9 5’ N., 18° 35’ E. 
Fort Lamy.—12° 10’ N., 14° 55’ E. 
Fouladougou, see Fuladugu. 
Fuladugu.—13° 10’ N., 14° 40’ W. 


Galam, Senegal. 

Gambaroo (R.), see Komadugu Yobe. 
Gammaroo, probably Gambaroo (R.). 
Gancini, see Nganchu. 

Ganda Sundi.—4° 50’ §., 12° 50’ E. 
Garamba (R.).—4° 10’ N., 29° 40’ E. 
Gauritz (R.), Swellendam district. 
Gazellenfluss, see Bahr del Ghazal. 
Gazi:—4° 25''S., 39° 30’ EB. 

Gebel Ahmad Agha.—11° N., 33° E. 
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Gharbiya Province, Lower Egypt. 
Ghinda.—15° 35’ N., 39° E. 

Gnédé, Senegal. 

Gobabis.—22° 25’ 8., 18° 55’ E. 
Gongwe Pond, near Toa. 

Gongwe, Marungu, Belgian Congo. 
Gordon Falls.—29° 35’ S., 30° 15’ E. 
Gorée (I.).—14° 40’ N:, 17° 30’ W. 
Gottorp.—5° 10’ S., 30° 25’ E. 
Grahamstown.—33° 15’ §., 26° 35’ E. 
Grand Bassam.—5° 10’ N., 3° 50’ W. - 
Guardafui (Cape).—11° 50’ N., 51° 25’ E. 
Guebe (R.), affluent of Oromo River. 
Gueledi, see Guelidi. 

Guelidi.—2° 10’ N., 45° 5’ E. 
Guidimouni, see Guidimuni. 
Guidimuni, near Lake Chad. 

Gumba, Angola. 


Hamasen.—15° 20’ N., 388° 40’ E. 

Hamaszen, see Hamasen. 

Hangara, Eguei district. 

Haouach (R.), see Hauash (R.). 

Haoussa (L.), see Haussa (L.). 

Harasa.—13° 40’ N., 36° 10’ E. 

Hauash (R.).—8° 25’ to 11° 40’ N., 38° 
25’ to 41° 30° 1 

Haussa (L.), Abyssinia. 

Hawash (R.), see Hauash (R.). 

Hemptinne-Saint Benoit, see Luluabourg. 


Iboro (I.).—1° 10’ N., 28° 55’ E. 
Ilindi, Ugogo. 

Impfondo.—1° 35’ N., 18° E. 
Inhambane.—23° 55’ 8., 35° 35’ E. 
Inkongu.—4° 55’ S., 23° 15’ E. 
Ipamu, Belgian Congo. | 
Irangi.—d° 8., 35° 50’ E. 

Itole, Lake Victoria. 

Ituha, Marungu, Belgian Congo. 
Izezala (R.), Zululand. 


Jipe (L.).—8° 30’ to 8° 40’ S., 37° 45’ E. 

Johnston Falls.—10° 40’ 8., 28° 40’ E. 

Jonje, coast of Cameroon. 

Jordan’s Nullah, southern end of Lake 
Victoria. 
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Kabala (I.), near Kigoma. 
Kabambaie, between Luebo and Ma- 
kumbi. 
Kabeba, Marungu, Belgian Congo. 
Kabimbi. Luapula. 10° 8., 28° 40’ E. 
Kabogo (Cape).—6 ° 30’ S., 30 °E. 
Kabole, Marungu, Belgian Congo. 
Kabwiri, eastern shore of Lake Moero. 
Kachiobwe.—9° 50’ 8., 28° 45’ E. 
Kadec (R.), see Kadei (R.). 
Kadei (R.).—3° 50’ N., 15° 30’ E. 
Kafubo (R.).—11° 30’ to 12° S., 27° 30’ 
to 28° 30’ E. 
Kafubu (R.), see Kafubo (R.). 
Kafukala (R.), affluent of Lulufia (R.). 
Kaha-ekjo, see Koha-ekjo. 
Kai Bumba, near Ganda Sundi. 
Kakurwe, west of Kilewa. 
Kalaba, Marungu, Belgian Congo. 
Kalamba.—8° 35’ S., 31° 15’ E. 
Kalembwe.—8° 5’ §., 30° 35’ E. 
Kalidje Canal, near Alexandria. 
Kalingwisi (R.), see Kalungwesi (R.). 
Kamamba, Lake Tanganyika. 
Kamangu Bay, Lake Tanganyika. 
Kamba, Lake Chad. 
Kampemba (R.).—9° 30’ S., 28° E. 
Kampenzey (i.), probably Mateba (I.). 
Kampinda (R.), affluent of the Lobozi. 
Kanassarom, Lake Chad. 
Kanguba, Niger. ’ 
Kanisa.—6° 50’ N., 31° E. 
Kansigania (R.), Marungu, 
Congo 
Kapakwe, on Bay of Kilewa. 
Kapampa.—7° 30’ §., 30° 25’ E. 
Kapopo.—18° 20’ 8., 27° 40’ E. 
Karavia (R.).—11° 45’ S., 27° 40’ E. 
Karimi, Lake Edward, see Kirima. 
Karkloof (R.).—29° 25’ S., 30° 10’ E. 
Karonga. —9° 55’ 8., 33° 55’ E. 
Kasa (R.), Marungu, Belgian Congo. 
Kasakaku Bay, Lake Tanganyika. 
Kasakalawe.—8° 50’ S., 31° 10’ E. 
Kasarala (R.), affluent of the Lufuko. 
Kasenge (R.), near Mpala. 
Kasengeneke, near Pweto. 
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Kashiobwe, see Kachiobwe. 

Kasokota, between Kilewa and Kapampa. 

Kassarasi (I.), see Kassarosi (I.). 

Katala.—6° S., 12° 45’ E. 

Katemberi (R.), Lake Tanganyika. 

Katenga, Lake Tanganyika. 

Kayou, see Kayu. 

Kayu.—12° 40’ N., 7° 30’ W. 

Kelekorarom, Lake Chad. 

Khartum.—15° 40’ N., 32° 35’ E. 

Kiandu, on Kasa (R.). 

Kabawa, see Kiabwa. 

Kibimbi (Cape), Lake Tanganyika. 

Kibondwe (R.), affluent of the Lufuko. 

Kaibosa, near Lukonzolwa. 

Kibwezi.—2° 25’ 8., 37° 55’ E. 

Kidada, near Kitobola. 

Kigoma.—4° 50’ S., 29° 35’ E. 

Kikango, Marungu, Belgian Congo. | 

Kikungu, near Kasenga, Luapula. 

Kilewa, southwestern shore of Tangan- 
yika. 

Kilira Chakabala (I.), see Chakaballa (1.). 

Killarney Lake, near Pietermaritzburg. 

Kimilana (R.), Marungu, Belgian Congo. 

Kimilolo (R.).—11° 45’ 8., 27° 40’ E. 

Kinsha, Marungu, Belgian Congo. 

Kirando.—7° 25’ S., 30° 35’ E. 

Kirungu, on Lobozi (R.). 

Kisanga (R.), affluent of Kafubo (R.). 

Kisanzi, on Lake Moero. 

Kisasa, Marungu, Belgian Congo. 

Kise (R.), near Mpala. 

Kisebu (R.), Marungu, Belgian Congo. 

Kisi, between Kilewa and Kapampa. 

Kissakka, see Kishakka. 

Kisuka, eastern shore of Lake Tan- 
ganyika. 

Kisumi, see Kisumu. 

Kisumu.—0° 5’ 8., 34° 45’ E. 

Kitida, Lake Tanganyika. 

Kitobola.—5° 20’ S., 14° 40’ E. 

Kitombe (Creek), near Banana. 

Kitompo (Creek), see Kitombe. 

Kitta.—5° 55’ N., 0° 55’ BE. 

Kituta.—8° 40’ S., 31° 10’ E. 

Kitutu (R.), Marungu, Belgian Congo. 

Kiunda, between Kilewa and Kapampa. 
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Knysna.—34?° 8., 23° 5’ E. 

Kobo (R.), near Moliro. 

Kokongo, Lake Tanganyika. 

Kolangui, French Guinea. 

Komadugu Yobe (R.).—10° to 13° 40’ N., 
8° 45’ to 18° E. 

Komati (R.).—25° to 26° 15’ S., 30° 
to 33° E. 

Kombe, eastern shore of Tanganyika. 

Konakry.—9° 25’ N., 18° 45’ W. 

Kora, Senegal. 

Kordofan.—12° 25’ N., 31° 15’ E. 

Koulikoro, see Kulikoro. 

Kouloa, see Kuloa. 

Kouri (I.), see Kuri (I.). 

Kuka,—12° 55’ N., 13° 35’ E. 

Kulikoro.—13° N., 7° 25’ W. 

Kuloa.—14° 15’ N., 13° 55’ E. 

Kulua, see Kuloa. 

Kumafubu, on Lake Moero. 

Kunene (R.), see Cunene (R.). 

Kuri (1.), Lake Chad. 

Kwale (R.), Marungu, Belgian Congo. 

Kwiro.—8° 40’ 8., 36° 45’ E. 

Kyngani (R.), see Kingani (R.). 


Lagos.—6° 30’ N., 3° 25’ E. 

Laikipia Plateau.—0° 25’ N., 36° 25’ E. 

Lakeside, Cape Peninsula. : 

Lealut.=15" 10! &.,.23° 15) EE. 

Lepenula (R.), a corruption of the native | 
name of the Olifants River. 

Letter Tree.—20° 30’ 8., 24° 25’ E. 

Leverville.—5° 10’ S., 18° 40’ E. 

Libamba (R.), affluent of Lulufia (R.). 

Libongo, Angola. 

Lie.—2° N., 21° 20° EK, 

ikagi.-—10° 55° S., 20° 55" Bh. 

Lilongwe.—14° S., 33° 45’ E. 

Limpopo (R.).—22° 20’ to 26° S., 26° 
40’ to 33° 15’ E. 

Liwumbu (R.), northeast shore of Lake 
Victoria. 

Lobo (R.), Cameroon. 

Lobozi (R.), Marungu, Belgian Congo. 

Lofu (R.), see Luvu (R.). 

Los (I.).—9° 30’ N., 13° 50’ E. 

Louandazi (R.), see Luandazi (R.). 
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Loukouga (R.), see Lukuga (R.). 

Lourenzo Marques.—26° 8., 32° 35’ E. 

Luandazi (R.), west coast of Tanganyika. 

Luanza.—8° 45’ §., 28° 45’ E. 

Lubutu.—0° 40’ 8., 26° 40’ E. 

Lucala (R.).—9° 13’ S.. 15° 40’ E. 

Luebo.—5° 25’ S., 21° 25’ E. 

Lufuko (R.).—6° 50’ to 7° 45’ S., 29° 
20’ E. 

Lufukwe (R.).—9° 15’ to 9° 40’S., 27° 50’ 
to 287.5072. 

Lugufu, Lake Tanganyika. 

Luhua (R.), misspelling of Lulua (R.). 

Luinha, Angola. 

Lukinda (R.), between Moero and Tan- 
ganyika. 7 . 

Lukonje (R.), near Bipindi. 

Lukulu (R.), affluent of the Luapula. 

Lukunga (R.), see Lukungu (R.): 

Lulua (R.).—4° 25’ to 11° 8S, 20° 30’ 
to. 23° 20’ E. 

Luluabourg.—5° 55’ S., 22° 20’ EB. 

Lulufia (R.), Marungu, Belgian Congo. 

Lumbesi (R.), near Kapampa. 

Lumono (R.), Marungu, Belgian Congo. 

Lunangwa (R.).—7° 55’ S., 30° 10’ E. 

Lungatshimo (R.). 

Lusaka.—7° 20’ S., 29° 25’ E. 

Lusalala (R.), affluent of Lake Moero 

Lusambo.—4° 55’ S., 23° 15’ E. 

Luvu (R.).—8° 40’ to 9° 25’ 8., 30° 20’ 
to 31° E. 2 


Magila.—5° 10’ S., 38° 45’ E. 

Magogo (R.), in Ugogo. 

Mahagi.—2° 20’ N., 31° 20’ E 

Mahenge.—8° 40’ S., 36° 45’ E. ° 

Mahmoudieh Canal.—31° 10’ N., 30° 
to 30° 30’ E. 

Mahongolo (R.), near Kibanga, Tan- 
ganyika. 

Maitengue (R.).—20° 15’ S8., 27° 10’ E. 

Maitland.—38° 55’ S., 18° 30’ E. 

Mai Wahiz, Tigre, Abyssinia. 

Makarakari (L.), see Makarikari (L.). 

Makarikari (L.).—20° 25’ S., 25° to 27° E. 

Makata (R.).—6° 35’ to 7° 25’ S., 37° 
5’ to 37° 20° E, 
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Makdischu.—2° N., 45° 30’ E. 

Makote (R.), affluent of the Lufuko. 

Makumbi, Kasai.—5° 40’ S., 20° 15’ E. 

Malvern.—29° 50’ S., 31° E. 

Mamoun Country, see Mamun. 

Mamun Country.—19° 10’ N., 1° 20’ W. 

Managembi.—0° 35’ S., 27° E. 

Manjara (L.), see Manyara (L.). 

Manuan Creek, Zululand. 

Manyara (L.).—3° 25’ to 3° 50’ S., 35° 
45’ to 85° 55’ E. 

Mara (R.).—0° 30’ to 1°35’ 8., 34° to 35° 
30’ E. 

Maringa (R.).—0° 15’ N., 21° 10’ E. 

Maringo (R.), perhaps Maringa (R..). 

Mariout (L.).—81° 10’ N.; 29° 50’ E. 

Masai-Nyika Country.—About 4° 30’S., 
36° 50’ E. 

Masindi.—1° 50’ N., 31° 50’ E. 

Masran (I.):—12° 45’ N., 33° E. 

Massabi.—5° 8., 12° E. 

Massansa.—2° 10’ 8., 33° 55’ E. 

Massanza (R.), near Kapampa. 


-Massanze, northwest of Ubuari. 


Massassa, Speke Gulf, see Massansa. 
Massaua.—15° 40’ N., 39° 25’ E. 
Masswa, Lake Tanganyika. 
Matarieh.—30° 5’ N., 31° 20’ E. 
Mateba (I.).—5° 55’ S., 12° 45’ to 18° E. 
Matjambo, on Kwango (R.).—6°S., 17° E. 
Mayombe.—5S° S., 18° E. 

Mazonde, between Kilewa and Lusaka. 
Mbampa Bay.—12° 10’ S., 34° 40’ E. 
Mbete, probably Pambete. 

Mbiki.—6° 35’ S., 38° 20’ E. 

Mbwe, eastern shore of Tanganyika. 
Medine.—14° 25’ N., 11° 30’ W. 
Mekerka, on Toquor (R.), Abyssinia. 
Melut.—10° 27’ N., 38° E. 

Mengo.—0° 20’ N., 32° 35’ E. 
Merca.—1° 45’ N., 44° 55’ E. 

Meschera, see Meshra-el-Req. - 
Meshra-el-Req.—8° 25’ N., 29° 15’ E. 
Meurka, see Merca. 

Miangoulou, see Miangulu. 

Miangulu (R.), affluent of the Bangoran. 


- Middelburg.—25° 50’ S., 29° 30’ E. 
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Misembe, between Kilewa and Lusaka. 

Mkulungulu (R.), Ugoma, west coast of 
Tanganyika. 

Mkunga (R.), near Ruasa, Ruanda. 

Mleroes, probably corruption of Moliro. 

Mlilo, probably Moliro. 

Mlonde (R.), Marungu, Belgian Congo. 

Moba (R.), Marungu, Belgian Congo. 

Mobanga.—9° 5’ S., 28° 25’ E. 

Mogadiscio, see Makdischu. 

Mokaka, French Congo. 

Moliro.—8° 15’ S., 30° 35’ E. 

Mombitili—1° 30’ N., 27° 25’ E. 

Mongu Sealu.—15° 15’ S., 23° 20’ E. 

Monlo-Sakissagan Brook, Masai Nyika 
Country. 

Mono, Dahomey. 


Mooi (R.).—26° 10’ to 26° 55’ 8., 27° B’ 


E. 7 
Mopopo, Pungo Andongo. 
Mossamedes.—15° 15’ S., 12° 15’ E. 
Moto.—8° N., 29° 30’ E. 
Mpakassa (R. 1 between Vivi ud Isan- 
gila, 
Mpala.—6° 45’ S., 29° 20° E. 
Mrondwe Bay, sejihern end of Tangan- 
yika. 
Mrumbi.—7° 5’ 8., 29° 45’ E. 
Mshale, northeast shore of Tanganyika. 
Mtala Swamp, northwest of Uvira. 
Mtembo, Marungu, Belgian Congo. 
Mterize (R.).—14° 20’ S., 30° 45’ E. 
Mtambala, Marungu, Belgian Congo. 
Mtowa, see Toa. 
Mtutula, Marungu, Baidiad Congo. 
Mufumbi, on Lake Tanganyika. 
Mulumbwa, on Luapula (R.). 
Mungo (R.).—4° to 4° 50’ N., 9° 80’ E. 
Muria Brook, see Murie Brook. 
Murie Brook, affluent of Quanza (R.). 
Musengele (R.), Marungu, Belgian Congo. 
Mutalala, on Lake Moero. 
Mvuano, see Mwano. 
Mwano, 9 miles from Kigoma. 
Mwerasi (R.), near Kapampa. 


Nala.—2° 50’ N., 27° 50’ E. 
Namirembe.—2° 30’ 8., 31° 40’ E. 
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Nausib (R.), probably the same as Nos- 
sob (R.). 

Ndanvie, northeastern shore of Tan- 
ganyika. 

Ndukali, on Bumbide (1.). 

Nepongi (R.).—1° 45’ N., 26° 15’ E. 

Nfuko, see Nefuku. 

Nganchu.—2° 18’ S., 16° 5’ E. 

Ngandu.—3° 15’ S., 18° 15’ E. 

Neganza (R.), affluent of Lufuko (Hi). 

Ngombe, Kasai.—6° 45’ 8., 20° 25’ E.. 

Ngoroine, east of Lake Victoria. - 

N’Guigmi.—14° 20’ N., 13° 5’ E. 

Niamkolo.—8° 45’ 8., 31° 10’ E. 

Niam Niam Country.—4° 30’ to 7° N., 
27° 30’ to 29° 30’ E. 

Niapu.—2° 15’ N., 26° 50’ E. 

Niari (R.).—3° 10’ to 4° S., 14° 15’ to 
14° 40’ E. 

Niebuhr (R.).—Affluent of Nile, in 8° N. 

Niembakunda.—(On Lake Moero) 8° 
35’ S., 28° 45’ E. 


- Niger (R.).—17° to 4° 20’ N., 4° W. to 


6° E. 
Nimule. 3° 40’ N., 82° 10’ E. 
Ningo, Gold Coast. 
Nkole.—2° 20’ S., 28° 30’ E. 
Nkomati, see Komati. 
Nola.—3° 30’ N., 16° 5’ E. | 
Nossob (R.).—22° to 27°S., 19° to 21° E. 
Nuer (Land of the) exibout 9° N.,, 
30° E. 
Nwambukoto, near Rikatla. 
Nyang (R.), Cameroon. 
Nyasa (L.).—9° 30’ to 14° 30’ S., 33° 
50’ to 35° 25’ EB. 
Nyaua, Wembere Steppe. 
Nyemirembe, see Namirembe. 


Ocean Cliff, near mouth of Umlaas (R.). 

Okaputa Pan.—20° 5’8., 17° E. 

Okosongoho.—20° 50’ 8, 17° 30’ E. 

Okosongolo, see Okosongoho. 

Okavango (R.), see Okovango (R.). 

Okovango (R.).—12° 30’ to 20° §S., 
16°18 to: 22°30" E. 

Olifants River.—26° to 24° 8., 29° to 
2) 3008, 
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Omambonde.—20° S., 17° 50’ E. 

Ompolunyie, a branch of the Ogowe (R.). 

Omvambonde, see Omambonde. 

Ondonga.—17° 55’ S., 16° E. 

Onono, at outlet of Lukuga (R.). 

Oromo (R.), Abyssinia. 

Ouani, see Uani. 

Ouassoulou, see Uassulu. 

Oudjiji, see Ujiji. 

Ouesso.—1° 40’ N., 16° E. 

Ovamboland, see Ovampoland. 

Ovampoland.—18° to 18° 30’ S., 15° to 
16° 30’ E. 


Padrio Point.—6° 5’ 8., 12° 15’ E. 

Padron Point, see Padraio Point. 

Pakalulwa, 8 kilom. south of Kilwa, 
Lake Moero. 

Pala, see Mpala. 

Pamolombue (L.), on Shire (R.). 

Panda (R.).—11° S., 26° 50’ E. 

Panda ma Tinka, middle of Zambezi 
district. 

Pangalla, on Bakoy (R.). 

Pangani.—5° 25’ 8., 39° E. 

Pata, northwest of Kapampa. 

Pécheurs (I. des), near Banana. | 

Pienaars Poort.—25° 45’ S., 28° 25’ E. 

Pietermaritzburg.—29° 35’ S., 30° 25’ E. 

Podor.—16° 40’ N., 15° W. 

Poko.—38° 10’ N., 26° 50’ E. 

Port Elizabeth.—34° S., 25° 35’ E. 

Port Natal, see Durban. 

Pota.—8° S., 30° 30’ E. 

Potchefstroom.—26° 45’ §., 27° 5’ E. 

Pretoria.—25° 40’ S., 28° 15’ E. 

Pungo (R.), near Loanda. 

Pyramids (The).—30° N., 31° E. 


~ Quiapose (R.), see Quiaposa (R.). 
Quicuje, Angola. 

Quifangondo (L.).—8° 45’ 8., 13° 20’ E. 
Quilunda (L.), Angola. 

Quitta, see Kitta. 


Ramleh.—31° 15’ N., 30° E. 
Ramses.—30° 50’ N., 80° 35’ E. 
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Ranjesfontein, Pretoria district. 
Ras Hafoun.—10° 25’ N., 51° 15’ E. 
Rikatla.—25° 45’ S., 32° 35’ E, 
Roseires.—11° 50’ N., 34° 30’ E. 
Rosette.—31° 25’ N., 30° 25 ’E. 
Ruasa, Ruanda. | 
Rufiji.—7° 50’ 'S,, 388° 25’ Ei. 
Rugufu (R.).—5° 20’ §., 29° 50’ EB. 
Rumruti.—0° 5’ N., 36° 50’ E. 
Rungu.++3° N., 28°°H. 

Russugi (R.), East Africa. 
Rutschugi.—5° 5’ §., 30° 25’ E. 
Rutuku, —6°10’S., 29° 20' E. 


Sadani.—6° 5’ S., 38° 45’ E. 

Saganeiti.—15° 5’ N., 39° 10’ E. 

Salala (R.), Marungu, Belgian Congo. 

Sambala (R.), Marungu, Belgian Congo. 

San.—13° 20’ N., 5° W. 

Sangam Compenzi, see Kampanzey (I.). 

Sange, on Quiaposa (R.). : 

San Thomé.—0° 20’ N., 6° 40’ E. 

Schoa, see Choa. 

Scimenzana (R.), near Senafe. 

Senaar, see Sennar. 

Senafe.—14° 40’ N., 39° 25’ E. 

Senegal (R.).—16° 35’ to 14° 45’ N.,_ 
12° I0"to 16° ob" Ws 

Sennar.—12° 30’ N., 33° E. 

Senoussi Country, see Senussi. 

Senussi, near Lake Chad. 

Shambe (L.).—7° N., 31° E. 

Shari (R.), French Equatorial Africa, see 
Chari (R.). 

Shark Point.—6° 8., 12° 20’ E. 

Shimba, on Kilwa (I.), Lake Moero. 

Shire (R.).—15° 40’ to 17° S., 35° E. 

Sibayi (L.).—27° 20’ 8., 32° 45’ E. 

Silongwe, probably misspelling for 
Lilongwe. 

Simin (R.), near Massansa. 


_ Sirwa (I.), Lake Victoria. 


Smyth Sund, Lake Victoria. 

Soba.—15° 32’ N., 33° E. 
Sokotra.—12° 20’ N., 53° 45’ t055° 20’ E. 
Songwe.—7° 15’ S., 30° 10’ E. 
Soukoutaly, see Sukutaly. 


84 Bulletin American Museum of Natural History 


Soutenthal Valley, see Zoetendal Valley. 

South Coast Junction, Natal. 

Speke (Gulf).—2° 5’ to 2° 35’ he ee 

“toe DU) abt 

- St. Louis, Senegal.—16° N., 16° 35’ W. 

St. Louis de Mrumbi, Tanganyika.—6° 
55'S., 29° 45’ HE. 

St. Paul’s (R.).—8° 55’ to 6° 20’ N., 
8°:50/:to 10° 50" W. 

Stephanie (L.).—4° 40’ N., 36° 50’ E. 

Suez.—29° 50’ N., 32° 30’ E. 

Sukutaly, Senegal. | 

Sumbu.—8° 25’ §., 30° 30’ E. 

Sumbua, east shore of Tanganyika. 

Swellendam.—34° 5’S., 20° 30’ E. 


Taborac 57 10° 8.;-32° 5075. 

Tamara (I.), one of the Los (I.). 

Tango.—4° 40’ S., 18° 35’ E. 

Tawila.—13° 16’ N., 33° E. 

Tchis, Dahomey. , 7 

Tembo, between Kilewa and Kapampa. 

Tembwe.—6° 35’ S., 29° 25’ E. 

Temma, Gold Coast. 

Tempwe, Tanganyika (?Tembwe). 

Terra de Bambu, mouth of the Congo. 

Tigre.—14° 30’ N., 38° E. | 

Timbuktu.—16° 50’ N., 2° 35’ W. 

Toa.—b5° 40’ S., 29° 20’ KE. 

Tohen, Somaliland. 

Tombuctu, see Timbuktu. 

Tondj (R.), see Tonji (R.). 

Tonj (R.), see Tonji (R.). 

Tonji (R.).—5° N., 29° E. 

Toquor (R.), Hamasen, Abyssinia. 

Toukoto, see Tukoto. 

Tourah.—29° 55’ N., 31° 15’ E. 

Towalio, west shore of Lake Victoria. 

Tristan da Cunha.—7° 8., 12° 15’ W. 

Trombeta, Golungo Alto. 

Tsana (L.).—About 12° N., 37° 40’ E. 

Tshikapa.—6° 30’ 8.. 20° 25’ E. 

Tshisika.—7° S., 20° 25’ E. 

Tshopo (R.).—0° 55’ 10°07 75 WN, 25> 5! 
$6280 Hie 

Tuabo, Senegambia. 

Tukoto.—18° 30’ N., 9° 50’ W. 

Tulo, west shore of Tanganyika. 
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Tumpa, near the Lobozi (R.). 
Tzazega, see Zazega. 


Ualamo, Abyssinia. 

Uani, Eguei district. 

Uaso Nyiro (R.).—0° to 1° 20’ N., 
37° to 38° 30’ E. 

Uassulu, French Sudan. 

Ubwari, see Ubuari. 

Udjiji, see Ujiji. 

Ufipa.—7° to 8° 40’ S., 31° to 32° E. 

Ugoi.—4° 55’ 8., 29° 40’ E. 

Uha, on Russugi (R.). 

Ukuere.—6° 35’ 8., 38° 25’ E. 

Ulanga, Rufiji Region. 

Umbugwe.—4° 5’ 8., 35° 45’ E. 

Umgeni (R.).—29° 25’ to 29° 50’ S., 
29°50’ tio 31> Eh. 

Umkomaas (R..).—30° S., 30° 15’ E. 

Umblatuzani (R.), Malvern, Natal. 

Umlaas (R.), see Umlazi (R.). 

Umlazi (R.).—29° 40’ to 29° 55’ S., 
30° 10/416 31" B. 

Umpingave (R.), Natal. 

Unyamwezi.—About 4° 40’ S., 33° 20’ E. 

Unyanguira, on Magogo (R.), Ugogo. 

Usige, East Africa. 


Vaal (R.).—27° to 29° S., 24° to 30° E. 

Vankerckhovenville.—8° 20’ N., 29° 20’ E. 

Van Staaden’s (R. ).—34° S., 25° 20’ E. 

Victoria.—4° N., 9° 15’ E. 

Vouami (R.), see Vuami (R.). 

Vua.—8° 5’ S., 30° 35’ E. 

Vuami (R.).—6° to 6° 40’ S., 87° to 38° 
45’ E. 


Wami (R.), see Vuami (R..). 

Watsa.—3° N., 29° 40’ E. 

Webi (R.).—4 10’ to 7° 15’ N., 39° 35’ 
to 42° E.. 

Webi-Doboi.—2° N., 44° 30’ E. 

White Nile-—15° 40’ to 9° 20’ N., 31° 
30 to: 32° 20 H. ; 

Witkop.—27° 30’ S8., 20° 10’ E. 

Yakasa.—1° 35’ N., 28° 20’ E. 

Yakusu.—0° 35’ N., 25° E. 

Yaou (R.), see Komadugu Yobe (R.). 
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Yo (R.), see Komadugu Yobe (R.). Zoetendal Valley.—34° 40’ S., 20° E. 
York, East Griqualand. , Zoutpansberg.—23° 20’ S., 30° 30’ E. 
Zugue, Marungu, Belgian Congo. 
Zasaga, see Zazega. Zwartkop.—3° 50’ S., 25° 30’ E. 
Zazega.—15° 25’ N., 38° 50° Ei. Zwellendam, see Swellendam. 


REview or BIBLIOGRAPHY 


The first fresh-water mollusks reported from the Congo basin were 
obtained a century ago by the ill-fated expedition of Captain J. K. 
Tuckey, who was despatched in 1816 by the British Admiralty to ascend 
the River Congo, or Zaire, from its mouth. The expedition tried in vain 
to overcome the many obstacles to navigation offered by the region of 
the Cataracts, between Matadi and Leopoldville. Pernicious fevers 
decimated the crew and caused the loss of the Commander of the Expedi- 
tion and of its two naturalists, John Cranch and Christian Smith. In an 
appendix to Captain Tuckey’s ‘Narrative’! there is a fragmentary 
account of the invertebrates collected by Cranch. In the ‘Narrative’ 
itself (p. 93), Tuckey mentions for the first time the peculiar fresh-water 
mussels of the genus Hgeria, which are such a characteristic feature of the 
Congo estuary: ‘A great quantity of shell fish, of the Mya genus, are 
taken out of the mud round Kampenzey island? by the natives; and the 
fish, stuck on wooden skewers, as the French do frogs, and half dried, 
are an object of traffic; their state of half putrefaction being entirely to 
the taste of the Negroes. In a raw state they are uneatable, having no 
flavor of the oyster.’” 

_It is probable that some of the shells described by Reeve and Sowerby 
from the Congo, between 1820 and 1870, had been obtained by Tuckey’s 
expedition, for no fresh-water mollusks appear to have been collected 
in our territory during that half-century. Curiously enough, the next 
aquatic mollusks brought back from our territory came from Lake Tan- 
ganyika, giving to the scientific world the first inkling of the remarkable 
fauna of that lake. Richard Burton and J. H. Speke reached its eastern 
shores, February 13, 1858, and the shells which they picked up on the 
beach and brought back to England were described by Woodward in 
1859.4 They included representatives of the typically Tanganyikan 
species Iridina spekii Woodward, Grandidieria burtont (Woodward), 


11818. ‘Narrative of an Expedition to explore the River Zaire, in 1816, under Cartain J. K. 
cae we Rice ee low, sandy islands near Malela, where Mr. Lang and the junior author also 
found the na ae same ‘ Narrative,’ p. 291. Smith calls the island Sangam 
shag fee Proe Zook hee ieee pp. 348-350, Pl. xtvu. 
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Spekia zonata (Woodward), and Edgaria nassa (Woodward). Between 
1850 and 1880 a few species were obtained in some of the affluents of the 
Congo by Schweinfurth, Capello and Ivens, and Wissmann. Since then 
additions to the fresh-water mollusk fauna of the Congo have been made 
by a small number of collectors who were mentioned in the introduc- 
tion to the report on land mollusks. On the whole, however, the aquatic 
species appear to have been somewhat neglected, with the exception of 
those of the Great Lakes where a great number of travellers and mission- 
aries have gathered quantities of shells and where several expeditions 
have formally investigated the fauna. 


SUGGESTIONS TO COLLECTORS 


Challenging the available data, we find that our present knowledge — 
of the fresh-water mollusks of the Belgian Congo is even less complete 
than that of the terrestrial species. The main river, Congo-Lualaba, 
has only been somewhat satisfactorily investigated at its estuary 
(between Boma and Banana), at Stanley Pool, near the Stanley Falls, 
and between that locality and Kasongo. Of its many tributaries none 
can be said to have been more than superficially touched; thus, we have 
a few records from the Ubangi, Uele, Dungu, Ituri-Aruwimi, Tshopo, 
Luvua, Luapula, and some of their smaller affluents. Not more than a 
dozen species are listed for the extensive drainage of the Kasai. Although 
much attention has been paid to the fauna of the Great Lakes, additional 
discoveries will undoubtedly still be made there. Lakes Bangweolo, 
Kivu, and Albert especially need to be more fully investigated. Nothing 
is known as yet of the molluscan fauna of the Semliki. 

The possibilities for making malacological discoveries in the waters 
of the Belgian Congo are therefore excellent in every respect. There are, 
it is true, but few places where water shells are at all abundant and 
conspicuous, yet a thorough search will reveal a fair number of species 
in almost any locality. The neighborhood of Stanleyville, for instance, 
has yielded 31 forms of aquatic mollusks, although there is no apparent 
reason why that locality should be favored. 

Many species may often be picked up by hand from the rocks in the 
rapids, from floating pieces of wood, and from the muddy or sandy shores 
of rivers. Certain of the smaller snails, such as Ancylus, can be obtained - 
only by carefully examining the stalks of water plants, and especially 
the under side of floating leaves, also stones and shells. The bottom layer 
of ponds and pools or shallow streams can be scooped out or scraped up 
from the shore or from a canoe with a net made of a strong wire bent into 
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a ring to which is attached a sack-net of loose burlap or of fine-mesh 
copper screen. The dirt thus gathered is washed in the net to remove the 
mud and fine sand, the coarser material thrown out, and the remaining 
finer material which contains the mollusks kept for more thorough ex- 
amination at home. Water plants should be pulled out and the mud 
adhering to their roots washed in the net. A crow-foot dredge trailed on 
the bottom conveniently secures many of the large and medium-sized 
fresh-water mussels. In deeper water dredging is the only means for 
collecting. A solid, rectangular frame, with a very loose burlap sack 
attached, or for the larger mussels a strong net of half-inch mesh, can be 
dragged from a boat or dropped some distance out and then hauled to 
the shore. Certain species live in rather coarse gravel at the bottom of 
creeks and it is necessary to stir up the heavy material before gathering 
it in the net. 

Advantage should be taken of the season of the year when the level 
of the stream is at its lowest to visit the sandbanks and rapids and also 
to enter swamps which at other times are hardly accessible. The bottom 
of dried-out ponds should then be excavated to secure certain species 
that are able to estivate in the baked mud. With the beginning of the 
rainy season the first heavy rains often swell the streams rapidly and carry 
_ débris which is deposited along the banks of more quiet stretches. Such 

fine drift almost always contains dead shells, land-snails as well as small 
aquatic species. Many of the Congo species of Cleopatra have been ob- 
tained only in this fashion. | 

A modern taxonomy of aquatic mollusks must be primarily based on 
characters furnished by the animal and its anatomy. Since these have 
been examined in but very few of the African species, it cannot be too 
strongly urged that notes be made on the appearance of the living animal 
and that material be suitably preserved in alcohol. Indications for this 
purpose were given in the report on land mollusks. The system of 
African fresh-water mussels, Unionidae and Mutelider, is now merely 
tentative for want of alcoholic material. 


Mepicau IMPORTANCE OF FRESH-WATER Mo.uusks! 7 
The study of the ecology and distribution of aquatic mollusks in 
tropical and subtropical regions has acquired in late years consider- 
able importance from a medical and veterinary point of view through 


1The literature bearing on helminth parasites of mollusks and their relatiors tc parasitic worms In 
vertebrates has grown to almost fantastic proportions. Only some of the salient points which have a 
direct bearing upon preventive medicine could here be considered. Much of the information has been 
taken from the Tropical Diseases Bulletin. 
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the discovery that certain water-snails act as intermediate hosts of 
helminth diseases. Recent researches seem to indicate that most, if not 
all, trematode parasites of vertebrates spend part of their life-cycle. in 
some mollusk or crustacean. Although we are here primarily concerned 
with the role of fresh-water mollusks in the transmission of parasitic 
worms, it may not be amiss to mention that many terrestrial snails and 
slugs, as also some marine mollusks, may act as intermediate hosts to 
certain of these parasites. A well-known example is that of Leucochlor1- 
dium paradoxum Carus, ‘a frequent parasite in the tentacles of Succinea 
putris (Linneeus), in Europe, which upon entering song- and water-birds 
develops into the trematode parasite of the cloaca known as “ Distomum 
macrostomum”’ Rudolphi.! Grassi and Rovelli? have shown that one of 
the tapeworms of chickens, Davainea proglottina (Davaine), in Europe 
has as intermediate hosts the slugs Limax cinereus Lister, L. agrestis 
Linnzus, and L. variegatus Draparnaud. 

All flukes, or parasitic trematode worms, pass in the course of their 
ontogeny through a number of distinct phases, accompanied by migra- 
tions to different hosts and intervening free-living stages. The develop- 
ment of the common liver fluke, Fasciola hepatica Linneus, a cosmopoli- 
tan parasite of sheep, goats, and other ruminants, and accidentally of 
man, may be taken as a classic illustration. In this case the adult para- 
site lives in the bile passages and liver tissue of the vertebrate host; its 
eggs are carried by the bile to the intestine and thence out of the body 
with the feces. The eggs hatch upon reaching water at a favorable 
temperature, producing minute, ciliated embryos known as “‘miracidia,”’ 
which swim about in search of a suitable intermediate host. In Europe 
this is the common pond snail, Lymnea truncatula (Miller), as discovered 
by Leuckart in 1882.2 Upon meeting the snail, the miracidium bores, 
into its body by means of a small, papillary projection of the anterior end 
and transforms within the tissues of the mollusk into a sporocyst. This 
produces a large number of parthenogenetic eggs, each developing into a 
larva of a second type known as a “redia.”’ The wall of the sporocyst 
eventually bursts and the rediz invade the tissues of the snail to develop, 
at least under certain conditions, into a new generation of redie. The 
second, or sometimes a third, generation of rediz produce by partheno- 


Zeller, E. 1874. ‘Ueber Leucochloridium paradoxum Carus und die weitere Entwickel sei 
eee ee A ees Zool., XXIV, pp. 564-578, 1 Pl. ee tie seiner 
“Grassi, B. and Rovelli, G. 1889. ‘Embryologische Forschungen t - 
Bakt. u. Parasitenk., V, pp. 370-877, 401-410... ~ Pe Central. £. 
: 3See Leuckart, R. 1886-1901. ‘Die Parasiten des Menschen,’ 2d Ed., I, Abt. 2, pp. 258-264. The 
Mey of ae ee eee ae fee ore also worked out independently by A. P. Thomasin 
? ee omas, A. P. . ‘The life-history of the liver-fluke (Fasciola’ h ca).’ 
Journ. Microsc. Sci., N. S., XXIII, pp. 99-133, Pls. ne Puen aat : Ee dat sna 
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genesis a third type of larve, the so-called ‘‘cercarie,’’ which are 
furnished with a sucker and an actively moving tail. The cercarise leave 
the body of the snail and swim about in the water, finally attaching them- 
selves to aquatic plants, where they lose their tails and encyst.  Fre- 
quently, too, the cercarie encyst free in the water. When eaten -or 
drunk by a sheep or goat, the cyst is dissolved in the stomach and the 
little parasite penetrates the intestinal wall, then from the peritoneal 
cavity into the ducts of the liver, where it develops into the adult 
fluke. , | 

In South America the intermediate host of Fasciola hepatica is, 
according to Ad. Lutz, a species of Lymnea, while in the Hawaiian Islands 
Lymnexa oahuensis Souleyet is regarded as such. Iturbe and Gonzalez,} 
however, incriminate Pomacea luteostoma (Swainson) in Venezuela, 
while in the United States Boyd? suspects a snail which he calls Physa 
“fontinalis acuta.’ In South Africa the host is not known with eertainty. 

Though Fasciola hepatica has been recorded from various localities 
in Africa, it is usually replaced there by a much larger species, Fasciola 
gigantica (Cobbold) (= Fasciola angusta Railliet). This parasite affects 
cattle and sheep, and has also been reported from certain big game, such 
as giraffes, zebras, and buffaloes, and very rarely from man. Its life 
history, recently worked out by Annie Porter,’ is similar to that of Fas- 
ciola hepatica. In South Africa the intermediate host is a common pond 
snail, Lymnxa natalensis (Krauss). : 

Other liver flukes are especially adapted for parasitizing carnivorous 
vertebrates and in some countries they are frequently fourd in domestic 
cats and dogs, and consequently occur also in man. One of these, the 
Chinese fluke, Clonorchis sinensis (Cobbold) (=endemicus Balz), occurs 
throughout southern Asia, from India to Korea, and in the Hast Indies 
and Japan. This parasite migrates through three hosts: the adult is 
found in vertebrates; the encysted cercariz occur in fresh-water fish; 
while the host in which the miracidia develop into cercarie is a fresh- 
water snail. At first several species of Thiaride (Melania in the old, 
broad sense), especially “Melania” libertina Gould, were suspected, 
but Muto! implicated Bulimus striatulus var. japonicus (Pilsbry) 


1Iturbe, J. and Gonzalez, E. 1919. “Quelques Observations sur les cercaires de la vallée de Caracas. 
Premiére Partie).’ (Caracas), 20 pp., 7 Pls. ; ae 
2Boyd, M. F. 1990, ‘A possible intermediate host of Fasciola hepatica L., 1758, in North America. 


J es de ip itology, VII, pp. 39-42. ; cag! 

a metal = 920. Phe life history of the African sheep and cattle fluke, Fasciola gigantica. 
South African Jl. of Sci., XVII, 1, pp. 126-130. See also Annie Porter, 1920, Med. Jl. of South Africa, 
XV, pp. 128-133. Leiper (1922, Tropical Diseases Bull., XIX, p. 364) erroneously refers Miss Porter’s 


experiments to Fasciola hepatica. : ane, rhs 
os ake. Mr i1918 ober den ersten Zwischenwirt von Clonorchis sinensis.’ Verhandl. Japan. 


Path, Ges. Tokyo, VIII, p. 151. The snail is here called Bythinia striatula var. japonica. 
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More recently, Faust and Barlow! showed that in Chekiang Province, 
China, the cercarie of C. sinensis occur in “Melania” hongkongensis 
Deshayes. They later encyst in many different species of fresh-water 
fish, either in the subcutaneous and connective tissues, or on the under 
side of the scales. Moreover, Faust is inclined to believe that the 
mollusk most commonly harboring the cercarie of C. sinensis in the 
ereater part of China will ultimately be found to be a species of Bulimus 
(= Bythinia). There are other allied species of liver flukes in Europe, 
India, and North America whose life-history is still unknown. 

Among the intestinal flukes, the most important 1s the human para- 
site Fasciolopsis buskii (Lankester), which is rather frequent in the Far 
East. The life-history has been traced by Nakagawa? in Formosa and 
by C. H. Barlow? in China. The intermediate hosts, in Formosa, are 
Planorbis cenosus Benson and Segmentina largillierti (Dunker), and the 
development and later encystment are very similar to those of Fasciola 
hepatica, to which Fasciolopsis is nearly related. Man becomes infected 
by eating raw vegetables on which the cercariz are encysted, in China 
especially the nuts of water-caltrop (Trapa natans), and the tubers of 
Eleocharis tuberosa. Every detail of the life-cycle of F. buskii was 
recently elucidated by Barlow.‘ He found that, in China, the miracidia 
enter Planorbis schmackeri Clessin and Segmentina nitidellus E. v. 
Martens, where they develop into cercariz that eventually leave the 
snail, encyst, and are able to infect man. Loxotrema ovatum Kobayashi 
‘(= Metagonimus yokagawat Katsurada) is another frequent, but appar- 
ently innocuous, trematode parasite in the small intestine of man in 
Formosa, Japan, and Korea, also commonly found in dogs. The cer- 
carial stages are found in fresh-water fish. Muto described as the 
developmental stages a redia and cercaria found in up to fifty per cent of 
“ Melania libertina and various other “‘ Melaniz”’ in the endemic region 
of Kaishu, Korea, and successfully infected gold fish and carp, later 
infecting cats from these. Faust found the cercariz of L. ovatum in 
“Melania”’ ebenina Brot, in China. Similar intestinal flukes are often 


1Faust, E.C.and Barlow,C.H. 1924. ‘Apreliminary note on the life history of Clonorchis sinensis, 
in Chekiang Province, China.’ Amer. Jl. Hyg., IV, pp. 69-71. 

Faust, E.C. 1924. ‘Notes on larval flukes from China. II. Studies on some larval flukes from 
the central and south coast provinces.’ Amer. Jl. Hyg., IV, pp. 241-301, Pls. 1-11. 

1925. ‘Some recent aspects of the epidemiology of Clonorchisinfection in China.’ China Med. Jl., 
XXXIX, pp. 287-296. 

"Nakagawa, Koan. 1921. ‘On the life cycle of Fasciolopsis buski, Lankester.’ Kitasato Arch. Ex- 
per. Med., IV, pp. 159-167, 1 Pl. 

’Barlow, C. H. 1923. ‘Life cycle of Fasciolopsis buski (human) in China.’ China Med. J1., 
XXXVII, pp. 453-472, 1 Pl. 

*Barlow, C.H. 1925. ‘The life cycle of the human intestinal fluke Fasciolopsis buski (Lankester).’ 
Amer. Journ. Hyg., Monogr. Ser., No. 4, pp. 1-96, 10 Pls. 

5Muto, M., 1917, quoted in Tropical Diseases Bulletin, XII, 1918, p. 176. 


1927] Pilsbry-Bequaert, The Aquatic Mollusks of the Belgian Congo 91 


found in considerable numbers in the intestine or stomach of wild and 
domestic vertebrates. Species of Paramphistomum are especially common 
in African herbivores. But little is known thus far of their life-cycle. 
According to Cawston, the usual Paramphistomum of South African cattle 
and sheep has the snail Bulinus schackoi (Jickeli) as intermediate host.2 

In Japan, China, and other Oriental countries a very serious disease 
is caused in man by a lung fluke, Paragonimus ringeri (Cobbold) (= pul- 
monale Balz; westermani Kerbert), which, moreover, also infects dogs 
and pigs. In this case it was shown experimentally that the mira- 
cidia enter certain water snails, particularly a species referred to as 
“Melania” libertina Gould, where they produce sporocysts.2 Ando’s! 
later experiments, though not eliminating all possible sources of error, 
render it probable that the cercariz eventually migrate from “‘ Melania”’ 
to fresh-water crabs (Potamon and Eriocheir), where they encyst, and 
that they finally reach their vertebrate host, mostly following the con- 
sumption of uncooked crustaceans.° 

In Africa the most important parasitic trematodes are the blood 
flukes, species of the genus Schistosoma’ that live in the large blood-vessels 
of the abdominal cavity of man, producing a disease known as bilharziosis 
or schistosomatosis. In Schistosoma the two sexes are separate, the adult 
male worm carrying the adult female in a ventral groove. Two species 
of the genus are restricted to man, at least as natural infections. 
Of these, Schistosoma hematobium (Bilharz) [=S. capense (Harley) | is 
common in Lower Egypt, Asia Minor, southern Asia, and the eastern 
half of Africa and has also been found in Morocco and Portugal.’ The 


1J. D. F. Gilchrist (1918, Parasitology, X, pp. 311-319) has shown that the cercariz of Distoma 
luteum Gilchrist, a common intestinal fluke of South African frogs (Rana and Xenopus), develop in 
Bulinus tropicus (Krauss); the cercarie emitted by infested Bulinus, after swimming about for some 
time, reenter the body of the same species of snail by the nephridial opening and encyst in the peri- 
cardium; snails thus infested with cysts are later eaten by the frogs. Another interesting case is that of 
certain trematode larve that have on several occasions been found in mosquito larve, whence they may 
pass into the adult insect. In the case of an Indian species, M. B. Soparkar (1918, Indian Jl. Med. 
Res., V, pp. 512-515) was able to show that cercarie derived from Planorbis exustus infect larve of 
Anopheles rossi and Culex fatigans; the next stage of the fluke, which is related to Clinostomum, is found 
in certain fresh-water fish; but it is possible that the fully mature form of the worm develops in a fourth 
host, namely some aquatic bird. 

2Cawston, F. G. 1923. ‘South African larval trematodes and their intermediary hosts.’ Trans. 
Roy. Soc. South Africa, XI, 2, pp. 119-130. 

3Nakagawa, Koan. 1919. ‘Further notes on the study of the human lung distome, Paragcnimus 
westermani.. Journ. of Parasitology, VI, pp. 39-43. It is not clear from this paper that the life-history 
is as yet completely elucidated. 

4Ando, R. 1920. (‘The first intermediate host of Paragonimus westermant.’) Tokyo Iji Shinshi, 
Nos. 2175-78, 21 pp., 1 Pl. (in Japanese; reviewed in Tropical Diseases Bull., PN Oot co). 

5A ccording to Iturbe and Gonzalez |1919. ‘Quelques obsevations sur les cercaires de la vallée de 
Caracas.’ (Caracas), 20 pp., 7 Pls., P. ringert occurs also in Venezuela, where its intermediate hosts 
are, they claim, the snail Pomacea luteostoma (Swainson) and the fresh-water crab Pseudothelphusa 


aturbet Rathbun. Rs 
6Schistosoma Weinland, 1858 =Bilharzia Cobbold, 1859; Gynzcophorus Diesing, 1858;. Thecosoma 


Moquin-Tandon, 1860. : : 

70. C. Chesterman (1923, ‘Note sur la bilharziose dans la région de Stanleyville.’ Ann. Soc. Belge 
Méd. Tropic., III, pp. 73-75, Pl.) has recently reported cases of intestinal bilharziosis from the region 
of Stanleyville, Belgian Congo. They appear to be due to S. hematobium, although the eggs found in the 
feeces are larger and narrower at the ends than in the Egyptian S. hematobium. The few adults examined 
seemed identical in every respect with S.hematobium. The intermediate host of this parasite was found 
to be near Stanleyville Physopsis africana (erroneously called Bulinus contortus in Chesterman’s paper). 
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adult flukes, about one-half inch long, live in the abdominal veins, 
especially in the portal vein and its branches. The eggs are character- 
isticaly oval, with a stout, terminal spine by means of which they pene- 
trate the wall of the bladder, being then voided with the urine; more 
rarely they invade the intestine and are eliminated with the feces. While 
gaining their exit from the body, these eggs erode the mucous membrane, 
causing a certain amount of bleeding, which, mixed with the urine, 
produces the symptom known as “narasitic hematuria.” Leiper (1915- 
1918) has worked out the life-history of this parasite. Upon reaching 
the water, the eggs hatch ciliated embryos or miracidia which enter the 
body of aquatic snails of the subfamily Bulinine. In Egypt the usual — 
host is Bulinus contortus (Michaud), although Leiper incriminates also B. _ 
dybowskii Fischer and B. innesi (Pallary).1_ Within the body of the snail, 
the miracidia develop into sporocysts, from which daughter sporocysts 
bud off. These migrate to the liver of the snail where they may become 
so numerous that the infection can easily be detected with the naked eye. 
Such infected snails later discharge through the pulmonary orifice every 
day for weeks free-swimming cercarie with a characteristically forked 
tail. The cercaris swarm on the surface of the water and die within 
forty-eight hours unless they are able to reach the body of their next, 
vertebrate host. They may enter a human being either by the mouth 
through the mucous membranes, or through the sound skin, and then 
migrate through the body to the abdominal veins. In South Africa the 
usual intermediate host is Physopsis africana Krauss, as first shown by 
Becker.?, Annie Porter’ also found the cercariz in Lymnexa natalensis 
(Krauss), but this is probably not of frequent occurrence. The probable 
source of an outbreak of bilharziosis in Portugal was traced by C. 
Franga* and by A. Bettencourt and J.. Borges® to Planorbis dufouriz 
Graells (=P. metidgensis Forbes; P. corneus var. metidjensis Bourguig- 
nat), since it was shown that this snail attracts the miracidia of S. 


1Leiper, R.T. 1915-1918. ‘Report on the results of the Bilharzia Mission in Egypt.’ Journ. Roy 
Army Med. Corps, X XV, 1915, pp. 1-55, 147-192, and 253-267, 3 Pls.; X XVII, 1916, pp. 171-190; 
XXX, 1918, pp. 235-260. 

*Becker, 1916, Med. Journ. South Africa, XI, p. 156 and XII, p. 42. F. G. Cawston, 1918, ‘ Bil- 
harziasis in Natal.’ Parasitology, XI, pp. 83-93; 1922, ‘The experimental infestation of fresh-water 
snails, with special reference to the Bilharzia parasite.’ South African Jl. of Sci., XVIII, pp. 396-399. 
In Nyasaland the intermediate host is, according to W. H. Dye’s experiments, a species of Physopsis 
allied to globosa (Morelet) (See J. B. Christopherson, 1923, Nature, CXII, p. 436). In Sierra Leone 
Blacklock and Thompson (1924) infected experimentally a Physopsis (related to globosa Morelet) 
with S. hematobium. See also Ingram, A. 1924. ‘Note on a possible intermediate host of Schistosoma 
haematobium, in the Gold Coast.’ Ann. Trop. Med. Paras., XVIII, pp. 265-266. 
 8Porter, Annie. 1920. ‘The experimental determination of the vertebrate hosts of some South 
African cercarie from the molluses Physopsis africana and Limnzxa natalensis.’ Med. Journ. South 
Africa, XV, pp. 128-133. An echinostome (Echinostomum xenopi) wasfound in both P. africana and L. 


natalensis and successfully reared in a frog of the genue Xenopus. A monostome has also been reared 
in Xenopus from cercariz in P. africana. 


41922, Bull. Soc. Path. Exot. Paris, XV, pp. 805-809. 
51922, Arq. Inst. Bact. Camera Pestana, V, pp. 133-135 and 189-230, Pls. vir—x11. 
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hematobium and could be experimentally infected with the parasite. 
Furthermore, in Portuguese localities where the outbreaks occur in man, 
specimens of this snail were found infected with cercarie agreeing 
in every respect with those of S. hematobium. 

A second species of Schistosoma, S. mansoni Sambon, differs from the 
foregoing in the shape of the eggs, which bear a lateral instead of a 
terminal spine, and in the fact that the eggs are voided in the digestive 
tract and are eliminated with the feces instead of with the urine. The 
disease it produces is therefore usually designated as intestinal bilharziosis. 
S. mansoni occurs together with S. hematobium in many parts of Africa 
and was formerly thought to be but a form of that species.! In the 
Belgian Congo it appears to be the most frequent agent of bilharziosis, 
being common in certain parts of the Katanga district and elsewhere 
outside of the rain forest belt. It is the only species of Schistosoma known 
from tropical America, where it was probably introduced from Africa. 
The life-cycle is similar to that of S. hematobium, but the intermediate 
hosts are species of Planorbis: P. botssyz Potiez and Michaud, in Egypt, 
according to Leiper; P. guadelupensis Sowerby, in Venezuela, according 
to Iturbe and Gonzalez’; P. olivaceus Spix and P. centrimetralis Ad. Lutz, 
in Brazil, according to Ad. Lutz; and P. antiguensis Gould, in the West 
Indies, according to 8. B. Jones. In Central Africa the intermediate 
host is but imperfectly known. Recent experiments by W. H. Dye? 
have shown that, in Nyasaland at least, a species of Planorbis related 
to P. sudanicus must be incriminated. In South Africa Annie Porter 
found that S. mansoni produces cercari# in at least three mollusks, 
namely Planorbis pfeifferr Krauss, Physopsis africana Krauss, and Buli- 
nus tropicus Krauss.° 

Schistosoma japonicum (Katsurada) is an endemic blood fluke of the 
Orient (Japan, China, Philippine Islands, etc.), where it is most common 
in cats and dogs, but also frequently infects man. The life-history is 
similar to that of S. mansoni. Miyairi and Suzuki,* in 1913, first succeeded 


18chistosoma hematobium (Bilharz) originally included both forms. In 1864, Harley described the 
form with eggs having a terminal spine as Distomum capenseand in 1907 Sambon named the form in which 
the egg has a lateral spine Schistosoma mansoni. If one wishes to adhere strictly to the rules of nomen- 
clature, S. mansoni is a synonym of S. hematobium, but we have followed the general usage in calling 
S. hematobium the form in which the egg has a terminal spine (Harley’s D. capense). ; 

2Iturbe, J. and Gonzalez, E. 1917. ‘Theintermediate host of Schistosomum mansoni in Venezuela.’ 
(Caracas), 10 pp., 2 Pls. 

Reported by J. B. Christopherson, 1923, Nature, CXII, p. 436. 

41921, Med. Journ. South Africa, XVI, pp. 75-76. See also Porter, Annie. 1922. ‘Some modern 
developments in animal parasitology.’ South African Jl. of Sc1., XIX, pp. 64-94. 

5A comprehensive account of Schistosoma mansoni is given by Ad. Lutz. 1919. O Schistosomum 
mansoni e Schistosomatose segundo observacoes feitas no Brazil.’ Mem. Inst. Osw. Cruz, XI, 1, pp. 
121-155, Pls. xxxvu-xii (English translation, pp. 109-140). Iturbe and Gonzalez’ experiments have 
been doubted by Faust (1918, Journ. of Parasitology, IV, p. 109). See alsoS. Kemp and F. H. Gravely. 
1919. ‘On the possible spread of schistosomiases in India.’ Indian Jl. Med. Research, VII, 1, pp. 251- 


264 


"61913, Tokio Med. Journ. (in Japanese); see 1914, Tropical Disease Bull., III, p. 289. 
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in tracing the development of the parasite through a small amnicolid 
snail. Leiper and Atkinson,! using eggs derived from a dog infected in 
China, were successful in rearing cercariz in the Japanese amnicolid 
Blanfordia nosophora (Robson),? a common snail in the ditches of the 
rice-growing regions and probably the same species as used by Miyairi 
and Suzuki. In 1922 Suyemori found that Blanfordia formosana Pilsbry 
and Hirase acted as the intermediate host in Formosa,’ and later Meleney 
and Faust showed Hemibia hupensis (Gredler) to be the carrier in the 
Yangtze Valley, China.* 

Of the other blood flukes that occur in vertebrates the: life-history 
has been studied in a few cases only. Schistosoma spindale Montgomery, 
a, parasite of cattle in India and Sumatira, undergoes its life-cycle in 
Planorbis exustus Deshayes.2 In North America, Bunshiro Tanabe 
recently succeeded in infecting mice with a blood fluke, Schistosomatium 
pathlocopticum Tanabe, starting from cercariz found in the digestive 
gland of Lymneza palustris Miller found near Boston.°® 

Several different types of cercarie are of rather frequent occurrence 
in terrestrial, fluviatile, and even marine mollusks, but in the majority 
of cases their further history is unknown.’ It is, however, evident that 
many species of mollusks, by no means closely related taxonomically, 
may act as intermediate hosts for trematode parasites of vertebrates. 
As far as strictly human parasites are concerned, the hosts at present 
known with certainty belong to the families Lymnezide, Planorbide and 
Amnicolide. Some of the Melaniide have also been incriminated, but 
on less conclusive evidence. The mollusks of medical importance be- 
long to but few genera and species, although they have been referred to 
under many names. Since there appears to be much confusion with 


11915, Brit; Med: Journ., Ip. 201.” 

*Katayama nosophora Robson, January, 1915, Brit. Med. Journ., I, p. 203; Blanfordia nosophora 
Pilsbry, May, 1915, The Nautilus, X XIX, p. 1. It has been claimed that the species is synonymous with 
Hemibia japonica. : . ; 

3Suyemori, 8. 1922, Jl. Med. Assoc. of Formosa, No. 220, pp. 1-24 (in Japanese, with English 
résumé, pp. 1-3). 

4Meleney, H. E. and Faust, E. C. 1923. ‘The intermediate host of Schistosoma japonicum in 
China.’ Proc. Soc. Experim. Biol. and Med., XX, pp. 216-218. 

1924. ‘Studies on schistosomiasis japonica.’ Americ. Journ. Hyg., Monogr. Ser., No. 3, pp. 1-339, 
36 Pls. With extensive bibliography and an account of the molluscan intermediate hosts by N. Annan- 
dale (pp. 269-294). Annandale refers all the species of mollusks here called Blanfordia and Hemibia 
to the genus Oncomelania. 

’Linston, W. G. and Soparkar, M. B. 1918. ‘Bilharziosis among animals in India. The life-cycle 
of Schistosomum spindalis.’ Indian Jl. Med. Research, V, pp. 567-569. 

STanabe, B. 1923. ‘The life history of a new schistosome, Schistosomatium pathlocopticum Tanabe, 
found in exverimentally infected mice.’ Journ. of Parasitology, IX, pp. 183-198, Pls. xtv—-xx. 

’The following papers deal with cercariz found in African fluviatile mollusks: 

Sonsino, P. 1892. ‘Studi sui parassiti di molluschi di acqua dolce nei dintorni di Cairo in Egitto. 
Festschr. 70. Geburtst. R. Leuckart’s, (Leipzig), pp. 134-146, Pl. xvi. 

Leiper, R. T. 1916. ‘Report on the results of the Bilharzia Mission in Egypt.’ Journ. Roy. Army 
Med. Corps, X XVII, pp. 171-190. 

ane C. 1920. ‘A survey of Cawston’s species of South African cercarie.’ Parasitology, XII, 
pp. ia : 

Cawston, F. G. 1923. ‘South African larval trematodes and their intermediary hosts.’ Trans. 
Roy. Soc. South Africa, XI, 2, pp. 119-130. 


Intermediate Molluscan Hosts of Human Trematodes! 


HuMAN PARASITE Mouuuscan Host CouNTRY AUTHORITY 
Fasciola hepatica Lymnea truncatula Europe R. Leuckart and. R. P. 
(accidental in man) Thomas 
i sp. South America |Ad. Lutz 
oe oahuensis Hawaii ? 
Fasciola gigantica Lymnxa natalensis South Africa [Annie Porter 
(accidental in man) 
Clonorchis sinensis Bulimus striatulus var. 
JapOnicus Japan M. Muto 
“ Melania’”’ hongkong- he. Faust. and OC, A, 
‘ ensts China Barlow 
Fasciolopsis buskit Planorbis cenosus Formosa K. Nakagawa 
Segmentina largillrerta . . 
Planorbis schmackert |China C. H. Barlow 
Segmentina nitidellus rx . 
Loxotrema ovatum (?“‘ Melania”’ libertina)| Korea M. Muto 
‘“Melania”’ ebenina  |China E. C. Faust 
Paragonimus ringert “ Melania”’ (? libertina)| Japan K. Nakagawa and R. Ando 
Schistosoma hematobium Bulinus contortus Egypt R. T. Leiper 
‘  dybowskat = : 
re Annes ; Ms 


Physopsis africana South Africa |Becker and Annie Porter 
at Belgian Congo |C. C. Chesterman 


Planorbis dufouri Portugal . |C. Franca, A. Bettencourt 
and J. Borges 
Lymnea natalensis South Africa [Annie Porter 
Schistosoma mansoni Planorbis bowssyr . Egypt R. T. Leiper 
. guadelupensis| Venezuela Iturbe and Gonzalez 
‘ee olivaceus Brazil Ad. Lutz 
a centimetralis |“ is 
e antiguensis |West Indies S. B. Jones 
“s pferffere South Africa |Annie Porter 
ot sp. (near 
sudanicus) |Nyasaland W.H. Dye 
Physopsis africana South Africa |Annie Porter 
Bulinus tropicus ee ie 
Schistosoma japonicum Blanfordia nosophora |Japan Leiper and Atkinson 
3 | —  & — formosana |Formosa Suyemori 
Hemibia hupensis China Meleney and Faust 


Tr er eee eee ee eer eee eee a eee ee ee ee eee ee eS oe 


1A recent paper by P. Bartsch (1925, ‘Some new intermediate hosts of the Asiatic human blood fluke.’ Journ. 
Washington Ac. Sci., XV, pp. 71-73) containsnoadditionalinformation withregard to the mollusks positively known 


as intermediate hosts of Schistosoma japonicum. 


ont: 


2 
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regard to their correct naming in medical publications, we present a 
summary in table form (p. 95) of the known host relationships.’ A 
point of interest brought out by this table is that the molluscan host is 
not, as a rule, specific, but that even diffierent genera may be involved 
in the history of the same parasite. Of the genera listed, Blanfordza, 
Hemibia, and Bulimus (=Bithynia) belong in the family Amnicolide; 
Bulinus, Physopsis, Planorbis, and Segmentina in the Planorbide; and 
Lymnea in the Lymnezide. The specific identity of the snails referred 
to ‘ Melania” libertina by Japanese workers is still open to question, 
since they have apparently not yet been studied by a malacologist. 
The common Japanese Melania libertina belongs to the genus Semisul- 
cospira. 

In tropical and South Africa, where blood flukes are by far the most 
important trematode parasites from a sanitary point of view, the 
Planorbide (Planorbis, Bulinus, and Physopsis) which chiefly act as 
intermediate hosts are, fortunately, but seldom abundant. Furthermore,. 
as these snails prefer stagnant to running water, their control, resulting 
in the eradication of bilharziosis, may be comparatively easy in densely 
populated regions.?, Copper sulphate, where it may be used without 
danger, is very effective in clearing ditches of snails. In many cases, too, 
domestic ducks have been found of great value in keeping down the snail 
population of ponds in the neighborhood of human habitations. Wild 
ducks, on the other hand, contribute rather to the dispersal of dangerous 
fresh-water mollusks from pond to pond.? 


1See Milton, F. 1923. ‘Note on the molluscan hosts of the human schistosomes.’ Journ. Trop. 
. Med. Hyg., XXVI, pp. 211-213. Although this paper is a praiseworthy attempt to elucidate molluscan 
nomenclature as applied to medical problems, it still contains a number of misleading statements. 
Chandler, A. C. 1920. ‘Control of fluke diseases by destruction of the intermediate host.’ Journ. 
Agric. Research, XX, pp. 193-208. 
Baker, F. C. 1922. ‘Fluke infections and the destruction of the intermediate host.’ Journ. of 
Peragiolcey, aoe pp. 145-147. 
: awston, Ff, G. 1923. ‘Some practical means of dealing with the menace of fresh-wat il 
in Natal.’ South African Med. Rec., X XI, pp. 514-515. 3 oe es 
3Cawston, F G. 1920. ‘The value of domesticated ducks in preventing diseases.’ The Natal 
Poultry Journ. 


Ce cee ies birds a cause of the spread of Bilharzia infection.’ Journ. Pace: Med. Hyg., XXIV, 
pp. TelO. 


SYSTEMATIC ACCOUNT OF CONGO FRESH-WATER MOLLUSKS 
GASTROPODA 

Aquatic or terrestrial mollusks, with a distinct head, bearing one or two pairs of 
tentacles and, with few exceptions, a pair of eyes. Radula usually present. The body 
is asymmetrical; the ventral side forms a broad and flat foot; the dorsal side is 
covered by the mantle which, as a rule, secretes a univalve shell, usually more or less 
coiled. The mantle contains an open, respiratory cavity serving as a lung or contain- 
ing gills. In some marine forms (Nudibranchiata) the mantle is absent and the gills 
are outgrowths of the integument of the back. 

The fresh-water gastropods are polyphyletic. They have evolved in 
two different ways and in each case from several stocks and at different 
times. | 

In the Streptoneura, the fluviatile types have been derived directly 
from marine forms which gradually became adapted to brackish and 
fresh-water conditions. ‘These forms have retained the ancestral gills, 
but in some cases they have later become more or less terrestria! and have 
acquired an additional lung (Ampullariide). The purely terrestrial, 
lung-breathing Cyclophoridz and Pomatiasidé have undoubtedly orig- 
inated in some such fashion from a pectinibranchiate stock. The adapta- 
tion from marine to fresh-water or even terrestrial life is still going on at 
present in the Neritide, Cerithiide, Littorinide and others.! 

The Ethiopian fresh-water gastropods belong to the following seven- 


teen families: 
ORDERS SUBORDERS FAMILIES 
: ( Auriculidee 
| Lymneidee 
Buthyneura... fae PUMON ALA ia. ci kas Basommatophora..... { Planorbide 
Physidze 
Ancylidz 


Scutibranchiata ....... . Rhipidoglossa ....... ; i Neritidee 
\ Hydrocenidee 


Ampullariide 
Viviparidee 
Amnicolids 

| Syrnolopside 
[ Pectinibranchiata...... Teenloglossa........... Trunéatellids 
Synceridee 
Valvatide: 
Littorinidse 
Cerithiidx 
Melaniidee 


Streptoneura ...... | 


1See Pelseneer, P. 1895. ‘Prosobranches aériens et Pulmonés branchiféres.’ Arch. de Biologie, 
XIV, 2, pp. 351-398, Pls. x1v—xvi11. 
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The Basommatophora, or fresh-water pulmonates, have originated 
from terrestrial snails which reverted to aquatic conditions. In most 
cases they have retained the ancestral lung and breathe air. Some forms, 
however, have secondarily acquired gills, which may exist together with 
‘the lung (Planorbide) or may have replaced the latter almost com- 
pletely (Ancylide). The passage from terrestrial to aquatic habits — 
is well exemplified in the living fauna by the Auriculide. 


Key To ErsiopiaANn FRESH-WATER FAMILIES 
1. Snails not provided with an operculum; with few exceptions the shells are quite 


thin or fragile. Mainly air-breathing. PULMONATA................. 2. 
Snails provided with an operculum; the shells mainly rather strong. Mainly 
breathing with elle.) PROSOBRANOHIATA (ine a de Cie eee eee ee 6. 

2. Fresh-water limpets, the shell not spiral, simply conic, or with the apex recurved. 
Ancylide. 

PPSLAe AVP PAS OIPA ES Mell, Stn vir UiybaG Warn seek ei hce Le 4 Shale see «6 DB: 

3. Shell wider than long, coiled in a plane. SENS RO La ee Planorbide. 
Shell decidedly longer than wide, the spire projecting.................... 4. 

J oe ehely SIMiethal “Oval: OF sOlOIe 0e casks mean a ose a Uiguai bo ee esl» Planorbide. 
ON AEE aC (o,C Ul. 2 RCRA De Hacc e Se RIES AGS eae A pak tea Vito aa a A at a a ee Sn a 5. 
5. Rather solid; aperture with folds or teeth on the columella and often within 
Apher Ouver Ano? 2. ins praekish Wwatelqi 6465.8. oes so See os 8 Auriculide. 
Thin; aperture ample, without distinct folds or teeth on the columella. In 

Dy SUMED BL NUM wapaciune tutes eeu att eon lng gadin (ay has 4 Sa pcb vere Cag oe Gow Sax Lymneide. 
6. Columella with a spirally entering fold. Small, slender snails of Lake Tan- 
CTA aig iio ae A tet oe Ne Me Ra ICR pe epee. 
OHO EN SIU OEM PAE Olam) AOR Ge ed ios gy ea eee deaha ia ars Ago cdue Som ide dieters @ ¥-s - 

7. Operculum having projecting processes within on the columellar side...... 8. 
Opener watliott, Processeen a yk sel: vik sate ova gute gure eyeiwe ti LS ove» 6 os 9. 
8. Shell subglobose or hemispherical, solid, with extremely short spire and large 
SIG a i Sane CG Cur er hg hokey Panipat Tam! 75 1 Sy 7 eee ARN eg Neritide. 


Shell ovate, with conic spire and moderate aperture. Quitesmall. .Hydrocenide. 
9. Operculum wholly concentric, with the nucleus near the middle of its length. 


Diels gLmoderatecr late eine ee ee ee Gl ian . 10. 
Operculum corneous, rarely calcareous within, spiral or with a spiral center, or 
subspiral with the MC led, basen atte a les eae See eas ws EE. 

10. Last whorl and aperture very ample................ a yen Ampullariidee. 
Last whorl less ample; aperture about half the length of the shell or less; spire 
Gola, ac uve nwheny UNV Ae Cro a eye's hed ee eee es Viviparide. 

Lt... ‘Opercuinin circiilar,-of many narrow whore. :. 6 bo.c« ons boss dca cons. 12. 
Operculumi with gapidly enlarcing whorls... .. Js... ssccdeccceccsoscce 13. 
Operculum concentric around a paucispiral, central portion or nucleus... . 16 

12. Quite small, umbilicate shells of fresh waters................2. Valvatides. 


, Rather large, turrited, imperforate, sculptured shells of brackish water. 
: - Cerithiidee. 
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18. Shells of moderate or rather large size, generally sculptured but sometimes 


smooth; we pro hie ed ck Bee Ss ee Melaniide. 
Quite: small oraninute shelle gy iti. 2. ee eee 14 

14. Cylindric, the summit broadly truncate; generally costate axially. 
| ; | . Truncatellide. 
Ovate-conic or elongate-conic; generally not sculptured.................. 15. 


15. Generally perforate or rimate, not conspicuously solid nor very glossy. 
Amnicolidse and Synceride. 


Imperforate, very solid and glossy............. Melaniide (Reymondia, etc.). 
16. Opereulunr calcareous wit hits: 3. Ao ee Fe Amnicolidse( Buliminz). 
~-Operculum wholly corneous................005 a RRS Melaniide. 


PULMONATA BASOMMATOPHORA 
Auriculide 


(ELLoBIDA of some authors) 


Shell ovate or oblong, with the internal partitions absorbed above the penult 
whorl (except in Pedipes); aperture plicate or toothed within. 

Animal hermaphroditic. Integument rugose. Jaw consisting of conglomerated 
fibres. Radula with fairly horizontal rows of teeth; the central small and narrow; 
the laterals tricuspid; the marginals short, serrulate along the margin. Respiration 
pulmonary only. | | 


This family is of nearly world-wide distribution in warm and tem- 
perate latitudes. It contains amphibious snails which live on the sea- - 
shore at the upper limit of the tide and also in salt-marshes which are 
regularly covered and uncovered by the sea. 


Meztampus Denys de Montfort 


Melampus DEeNyYs DE Montrort, 1810, ‘Conchyl. Systém.,’ IT, p. 319. Mono- 
type: Bulimus coniformis Bruguiére = Voluta coffea Linnzeus. 

Conovulus LAMARCK, 1816, ‘Encyclop. Méthod., Vers,’ I, Pl. ccccirx. Type by 
designation of Gray (1847, Proc. Zodl. Soc. London, p. 179): Bulimus coniformis 
Bruguiére = Voluta coffea Linnzus.! 

Shell of the shape of an inverted cone with shortly conic, wide spire composed of 
numerous whorls; the last whorl forming most of the shell, elongate and narrowed 
below. Aperture long and narrow; outer lip straight, sharp, inside with horizontal, 
short folds or teeth; columella with one or more stronger folds. 

The following species have been recorded from the Ethiopian 
Region. ) 

Melampus ccinoides MorEtEt, 1889, Journ. de Conchyl., XX XVII, p. 14, Pl. 1, 
fig. 9. Port Elizabeth, Cape Colony. According to Pallary this species belongs in his 
subgenus Pseudomelampus (1900, Journ. de Conchyl., XLVIITI, p. 240). 

Melampus caffer (Kiister)=Auricula caffra Ktstrer, 1844, in Martini and 
Chemnitz, ‘Syst. Conch. Cab., I, 16, Auriculacea,’ 1, p. 36, Pl. v (1843; without 


The name Conovulus has beex sometimes dated from Lamarck, 1812,‘ Extrait du Cours de Zoologie,’ 
p. 116; but in that work only the French vernacular ‘‘Conovule’’ is used and no species are mentioned. 
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name), fig. 7 (only). Melampus ater H. anp A. ADAMS, 1854, Proc. Zodl. Soc. London, 
p. 10. Natal; also elsewhere on the coasts of the Indian Ocean. 

Melampus monile (Bruguiére) = Bulimus monile BRUGUIBRE, 1789, ‘Encyclop. 
Méthod., Vers,’ I, p. 338. Voluta flava Guertin, 1791, in Linnzeus, ‘Syst. Nat.,’ 
Ed. xu, I, 6, p. 3436. Auricula monile Kistur, 1844, in Martini and Chemnitz, 
‘Syst. Conch. Cab., I, 16, Auriculacea,’ 1, p. 30, Pl. 1v (1843), figs. 7-9. This species 
of the Antilles has been recorded by Dohrn from Prince’s Island and by d’Ailly from 
Cameroon. 

Melampus hypoleucus E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte 
Weichth.,’ p. 263, Pl. v1, fig. 44. Pangani on the coast of Tanganyika Territory and 
Zanzibar. 

Melampus kisteri (Kuster) =Auricula kisteri “Krauss,” Kister, 1844, in 
Martini and Chemnitz, ‘Syst. Conch. Cab., I, 16, Auriculacea,’ 1, p. 34, Pl. Iv, 
(1843; without name), figs. 10-11. Natal. According to Pfeiffer this is Auricula. 
monile RuEve, 1842, ‘Conchol. System.,’ II, Pl. ctxxxvu, fig. 8 (not of Bruguiére). 

Melampus kiisteri var. oblongus (Kister) = Auricula kistert var. oblonga Kustur, 
1844, in Martini and Chemnitz, ‘Syst. Conch. Cab., I, 16, Auriculacea,’ 1, p. 35, PI. 
Iv, figs. 12-13. Natal. 

Melampus liberianus H. and A. Adams. See p. 101. 

Melampus lividus (Deshayes) =Auricula livida Desnayss, 1830, ‘Encyclop. 
Méthod., Vers,’ II, p. 91. Ktsrmr, 1844, in Martini and Chemnitz, ‘Syst. Conch. 
Cab., I, 16, Auriculacea,’ 1, p. 44, Pl. v1, fig. 21. Natal, and elsewhere on the coasts 
of the Indian Ocean. 

Melampus lividus var. ceruleus (Kuster) = Auricula lida var. cerulea Kister, 
1844, in Martini and Chemnitz, ‘Syst. Conch. Cab., I, 16, Auriculacea,’ 1, p. 45, 
Pl. vi, figs. 22-23. Natal. 

Melampus lividus var. fasciatus (Kuster) = Auricula lida var. fasciata KUsTER, 
1844, op. cit., p. 45, Pl. v1, figs. 26. Natal. . 

Melampus lividus var. ovatus (Kister)=Auricula lida var. ovata KtstTEr, 
1844, op. cit., p. 45, Pl. vi, figs. 24-25. Natal. 

Melampus massauensis “Ehrenberg” Pretrrer, 1858, Malakoz. Blatter, V, 
p. 240. Jick, 1874, Nova Acta Ac. Nat. Cur. Dresden, XX XVII, 1, p. 173, 
Pl. vu, fig. 1. Melampus massanensis Patri, 1869, ‘Moll. Syst. et Catal.,’ p. 90. 
Melampus mass-ensis Parr, 1873, ‘Catal. Conch. Samml.,’ p. 114. Melampus 
erythreus MorELET, 1872, Ann. Mus. Civ. Genova, ITI, p. 204, Pl. rx, fig. 12. Mas- 
saua, Eritrea. 

Melampus moreleti, new name=Melampus granum MorReE.eET, 1872, Ann. 
Mus. Civ. Genova, III, p. 205, Pl. rx, fig. 14 (not Melampus granum Gassies, 
1869). Island near Massaua, Eritrea. This is perhaps a species of Pedipes. 

Melampus ordinarius MELVILL AND PonsonBy, 1901, Ann. Mag. Nat. Hist., 
(7) VIII, 1901, p. 321, Pl. 1, fig. 14. Mouth of the Umlazi River, Natal. 

Melampus parvulus “Nuttall”? Preirrpr, 1856, ‘Monogr. Auriculac.,’ p. 24. 
This species of the Sandwich Islands has been reported from the coast of Natal, but. 
according to Connolly its occurrence there is very doubtful. 

Melampus semiaratus. CONNOLLY, 1912, Ann. South African Mus., XI, 3, p. 
228, Pl. u, fig. 8. Coast of Natal. This is the species recorded as Melampus 
granifer “ Mousson” by Melvill and Ponsonby, 1898, Proc. Malacol. Soc. London,. 
III, p. 180. 
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Melampus semiplicatus Pease=Melampus (Tralia) semiplicata Pras, 1860, 
Proc. Zodl. Soc. London, p. 146. Sandwich Islands. E. v. Martens has recorded 
this species from Zanzibar. 

Melampus siamensis EK. v. Martens, 1865, Monatsber. Ak. Wiss. Berlin, p. 54. 
JICKELI, 1874, Nova Acta Ac. Nat. Cur. Dresden, XX XVII, 1, p. 176, Pl. vu, fig. 2. 
Melampus ehrenbergianus MoORELET, 1872, Ann. Mus. Civ. Genova, IIT, p. 203, PI. 
1x, fig. 13. Originally described from Siam; it occurs on the coast of Eritrea. Accord- 
ing to E. v. Martens this is also the oe reported by Morelet (S72 <0. Cit; Dp: 
203) as Melampus fasciatus “ Deshayes.”’ 

Melampus umlaasianus (Kister)=Auricula umlaasiana “Krauss” Kuster, 
1844, in Martini and Chemnitz, ‘Syst. Conch. Cab., I, 16, Auriculacea,’ 1, p. 43, Pl. 
vI (1843, without name), figs. 16-18. Mouth of the Umlazi River, Natal. 

Melampus umlaasianus var. obscurus (Kiister)=Auricula umlaasiana var. 
obscura KtstTer, 1844, op. cit., p. 44, Pl. v1, figs. 19-20. Mouth of the Umlazi River, 
Natal. | 

?Melampus uniplicatus (Mittre)=Auricula uniplicata Mirrre, 184f, Rev. 
Zoolog. Soc. Cuviér., p. 67. St. Louis, Senegal. This appears to be a Melampus 
from the description. 

Melampus wilket DoHrn, 1860, Malakoz. Blatter, VI, p. 204. Coasts of the 
Red Sea. 


Melampus liberianus H. and A. Adams 
Text Figure 1 


Melampus liberianus H. anp A. Apams, 1854, Proc. Zodl. Soc. London, p. 12 
(type locality: Liberia). Preirrer, 1854-1860, ‘Novit. Conchol. 21D hy Foy 
figs. 13-14; 106, ‘Monogr. Auriculac.,’ p. 23. H. Donrn, 1878, Jahrb. Heutaeh, 


r 


a Cer OU ke cet MMe ae OS 
Fig. 1. Melampus libertanus H. and A. Adams. Banana. 


Malakoz. Ges., V, p. 151. A. p’Artiy, 1896, Bihang Svenska Vet. Ak. Handl., 
XXII, Afd. 4, No. 2, p. 117. Koxerxr, 1901, in Martini and Chemnitz, ‘Syst. SConch. 
Cab., I, 16, Ausetees II, p. 194, Pl. xxt, figs. 10-11. C. R. Barresr, 1913, Ann. 
Soc. Dont: Malacol. Belgique, XLVII, (1912), p. 97. 

Melampus cbovatus H. anp A. Apams, 1854, Proc. Zodl. Soc. London, p. 12 
(type locality: Liberia). PFEIFFER, 1854-1860, ‘Novit. Conchol.,’ os 1: oss ‘PL Va, 
figs. 10-12. | 

Banana (P. Hesse Coll.). 
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- Banana, in the brackish area, under heaps of débris, chiefly leaves 
and sticks, wartied out upon the marsh grass at the ae tide line (H. 
Lang and (J. Bequaert Coll.). 

The color is usually bister or sepia, nearly uniform or varied with 
whitish lines and some whitish or deep olive-buff streaks. Occasionally 
there is a pale band at the shoulder, and sometimes four pale bands. A 
few examples are uniform deep olive-buff. The proportions in a lot 
taken at random are: bister to sepia, more or less streaked, shoulder band 
distinct, weak or wanting, 83; bister to sepia with four pale bands, 11; 
deep olive-buff, 4. 


Length, 14. 0 mm.; diameter, 8.3 mm. 
Peete O i 8.0 


— Aecording to Dohrn (1878, Jahrb. Deutsch. Malakoz. Ges., V, p. 
151), M. obovatus H. and A. Adams was based on the young stage of M. 
libertanus. The species is known from Liberia, Gold Coast, San Thomé, 
Cameroon, and the mouth of the Congo. 

“These tiny brownish shells (Melampus liberianus) are common at 
Banana on the shore about the strongly brackish part of the bay near 
the entrance to the creek. Dr. Bequaert first called my attention to the 
great numbers that were generally lying below the slight amount of 
drift washed up on the fine sand by the tide in front of the patches of 
marsh grass. Rarely were they imbedded in sand. I saw them only 
at night crawling about the dead leaves and grasses, since during the 
daytime they remain hidden.” (H. L.) 


TRALIA Gray 


Tralia Gray, 1840, in Turton, ‘Manual Shells Brit. Isl.,’ 2d Ed., p. 21. Mono- 
type: Voluta pusilla Gmelin = Bulimus ovulus Bruguiére. 


One species has been recorded from West. Africa: 


Tratia ovulus (Bruguiére)=Bulimus ovulus Brucutmre, 1789, ‘Encyclop. 
Méthod., Vers,’ I, p. 339. Voluta pusilla GMe.in, 1791, in Linnzeus, ‘Syst. Nat.,’ Ed. 
x, I, 6, p. 3486. Auricula nitens Kuster, 1841, in Martini and Chemnitz, ‘Syst. 
Conch. Cab., I, 16, Auriculacea,’ p. 18, Pl. 11, figs. 11-13. Dohrn records this species 
of the Antilles from Prince’s Island and d’Ailly from Cameroon. According to 
Connolly the Natal records are probably due to misidentification. 


PeviPes }’érussac 
Pedipes “ Adanson” Fiérussac, 1821, ‘Tabl. Systém. An. Moll.,’ pt. 1, p. XXXI111} 
1821 (?), op. cit., ‘Tabl. Systém. Limacons,’ pp. 99 and 109. Type by tautonomy: 
Bulimus pedipes Bruguiére = Adanson’s “Le Piétin, Pedipes.”’ 
Three species have been thus far epOrS from the Ethiopian 
Region: | 
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Pedipes pedipes (Bruguiére)=Bulimus pedipes BruGuiERE, 1789, ‘Encyclop. 
Méthod., Vers,’ I, p. 340.1. Helix afra Guexin, 1791, in Linneeus, ‘Syst. Nat.,’ Ed. 
xii, I, 6,p. 3651. Pedzpes adansonii pp BLAINVILLE, 1825, ‘Manuel Malacol. Conchyl.,’ 
p. 452. All these are based upon Adanson’s “Le Piétin, Pedipes”’ (1757, ‘Hist. Nat. 
Sénégal, Hist. des Coquillages,’ p. 11, Pl. 1, fig. 4). The type locality is Gorée Island; 
the species has been found on the coast of West Africa from Senegal to Mossamedes. 
It should be looked for at the mouth of the Congo. 

Pedipes affins F&irussac, 1821 (?), ‘Tabl. Systém. An. Moll., Tabl. Systém. 
Limagons,’ p. 109. DrsHayzs, 1863, ‘Cat. Moll. Réunion,’ p. 83, Pl. x, figs. 5-6. 
Réunion. Jickeli (1874, Nova Acta Ac. Nat. Cur. Dresden, XXXVII, 1, p. 181, Pl. 
vu, fig. 6) has recorded it from the coast of Eritrea, and Connolly (1912,,Ann. South 
African Mus., XI, p. 230) from Durban, Natal. 

Pedipes crassidens Bavay, 1920, Bull. Mus. Hist. Nat. Paris, p. 638, fig. (on 
p. 639). Tamara Island, one of the Los Islands, French Guinea. 

Pedipes dohrni pv’ Atty, 1896, Bihang Svenska Vet. Ak. Handl., XXII, Afd. 4, 
No. 2, p. 118. Jonje, on the coast of Cameroon. 


_ Marinuta King 
Marinula Kine, July, 1832, Zool. Journ., V, p. 848. Monotype: Marinula 
pepita King. | | 
One species is known from South Africa: 


Marinula tristanensts CONNOLLY, 1915, Ann. South African Mus., XIII, 4, p. 108, 
fig. (on p. 109). Tristan da Cunha and Cape of Good Hope. 


PLECOTREMA H. and A. Adams 
Plecotrema H. anp A. ApAms, 1853, Proc. Zodl. Soc. London, p. 120. Type: 
Plecotrema typica H. and A. Adams. 
One species has been found on the coast of the Red Sea: 


Plecotrema rapax Dourn, 1860, Malakoz. Blatter, VI, p. 204. Jickeui, 1874, 
Nova Acta Ac. Nat. Cur. Dresden, XX XVII, 1, p. 182, Pl. vu, fig. 7. Coast of the 
Red Sea. . 


| BLAUNERIA Shuttleworth 
Blauneria SHutTTLEWoRTH, 1854, Mitth. Naturf. Ges. Bern, Nos. 314-316, p. 
56. Monotype: Tornatellina cubensis Pfeiffer. 
One species of East Africa has been referred to this genus: 


Blauneria exsilium Preston, 1912, Proc. Zod]. Soc. London, p. 189, Pl. xxx, 
fig. 8. Gazi, coast of Kenya Colony. 


PuytTia Gray 


Phytia Gray, 1821, London Medical Repository, XV, p. 281. Monotype: 
Voluta denticulata Montagu =Auricula myosotis Draparnaud. 


1Though the title page of Vol. I of the ‘Encyclop. Méthod., Vers,’ is dated 1792, according to Sher- 
born ae Woodward (1906, Ann. Mag. Nat. Hist., (7) XVII, p. 579], pp. 1-344 of this volume were 
published in 1789. Bruguiére’s Bulimus pedipes therefore antedates Gmelin’s Helix afra. The same 
is true for Bulimus onulus Bruguiére and Voluta pusilla Gmelin. 
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Alexia “Leach” Gray, 1847, Proc. Zoél. Soc. London, p, 179. . Monotype: 
Voluia denticulata Montagu (not Alexia Stephens, 1834). 

Alexia section Kochia Patuary, 1900, Journ. de Conchyl., XLVIII, p. 2389. 
Type by designation of di Monterosato (1906, Il Naturalista Siciliano, XVIII, p. 
125): Kochia oranica Pallary (not Kochia Frech, 1888). 

Myposotella pt MonTEROSATO, 1906, Il Naturalista Siciliano, XVIII, p. 126. Type 
by original designation: Alexia payraudeaut “Shuttleworth” Pfeiffer. 

Nealexia Wenz, December, 1920, Senckenbergiana, II, 6, p. 190. Substitute for 
Alexia Gray, with same type. 


One South African species has been described: 


Phytia acuminata (Morelet) = Alexia acuminata Moret, 1889, Journ. de 
Conchyl., XXXVI, p. 15, Pl. 1, fig. 11. Alexia pulchella MoRELET, 1889, op. cit., 
polb, Pl se. 10, Port Hlizabeth, Cape Colony. 


AURICULASTRA H. v. Martens 


Marinula subgenus Auriculasitra E. v. Martens, 1880, in K. Mobius, ‘Beitrage 
z. Meeresfauna Mauritius,’ p. 207. Monotype: Marinula elongata Kiister. 


Most of the Ethiopian species described as Auriculz appear to belong 
to Auriculastra. | 


Auriculasira acuta eG 1922, Ann. Mag. Nat. Hist., (9) X, p. 121. 
Estuary of Komati River, Rikatla, Portuguese East Africa. 

Auriculastra amplicata (Jickeli) = Lemodonta amplicata JIcKE.I, 1874, Nova Acta. 
Ac. Nat. Cur. Dresden, XX XVII, 1, p. 180, Pl. vu, fig. 5. Dahlak Island in the 
Red Sea. 

Auriculastra bronnit (Philippi) =Auricula bronnit Puitipri, 1846, Zeitschr. f. 
Malakoz., III, p. 98. Lemodonta bronit Jicknt1, Nova Acta Ac. Nat. Cur. Dresden, 
XXXVIL 1, p. 178, Pl. vu, fig. 3. Described from the Sandwich Islands; this species 
has been reported by Roku from the Red Sea. 

Auriculastra catonis (Melvill and Ponsonby) =Auricula catonis MELVILL AND 
PonsonBy, 1899, Ann. Mag. Nat. Hist., (7) IV, p. 199, Pl. m, fig. 13. Cato’s Creek 
near Durban, Natal. 

Auriculastra gaziensis (Preston) = Auricula gaziense Preston, 1918, Rev. Zool. 
Afric., ITI, 1, p. 54, Pl. v, fig. 18. Gazi, on the coast of Kenya Colony. 
etl a oblonga: (Jickeli) = Lzeemodonta oblonga JICKELI, 1874, Nova Acta 
Ac. Nat. Cur. Dresden, XX XVII, I, p: 179, Pl. vu, fig. 4. Mv slamnius guckelit PFHiIFFER, 
1876, ‘Monogr. Pneumonop. Viv.,’ IV, p..424. Coast of Eritrea. 

-Auriculastra radiolata (Moreton) = M elampus radiolaius MORELET, 1860, ‘Séries 
Conchyl., TI, p. 93, Pl. vi, fig. 11. Auricula durbanica MELVILL AND PonsonBy, 1899, 
Ann, Mag. Nat. Fist. (7) IV, p. 199, Pl. 11, fig. 14. Zanzibar and the Coast of Natal. 
This is the species recorded from Natal by Krauss (1848, ‘Siidafrik. Mollusk.,’ p. 
2a as Auricula pellucens “Menke.” 

A uriculastra socotrensis (E. A. Smith) = Aue bocoirensts E. A. Smrra, 
1897, Journ. of Malacol., VI, p. 37, Pl. v, figs. 8-8a. Sokotra. 

.  Auriculastra subula (Guar atl Gaimard) = Auricula subula Quoy AnD Gammarp, 
1830, ‘Voyage de l’Astrolabe, Zool.,’ II, p. 171, Pl. ‘xin, figs. 39-40. New Paseiie 
Jickeli has recorded this species ae ihe Red a 


> 


& 
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CASSIDULA Férussac 


Auricula subgenus Cassidula Férussac, 1821 (2), ‘Tabl. Systém. An. Moll., 
Tabl. Systém. Limacons,’ p. 105. Type by designation of Gray (1847, Proce. Zodl. 
Soe. London, p. 179): Auricula felis Lamarck = Bulimus auris-felis Bruguiére. 

Sidula Gray, 1840, in Turton’s ‘Manual Shells Brit. Isl.,’ 2d Ed., p. 21. Mono- 
type: Sidula felis Catti=Bulimus auris-felis Bruguiére. 


One species is found on the coast of South Africa: 


Cassidula labrella (Deshayes) = Auricula labrella DEsHAYES, 18380, ‘Encyclop. 
Méthod., Vers,’ {1, p. 92. Cassidula lutescens PreirFreR, 1856, ‘Monogr. Auriculac.,’ 
p. 113. Auricula kraussi Kisrer, 1841, in Martini and Chemnitz, ‘Syst. Conch. 
Cab., I, 16, Auriculacea,’ 1, p. 24, Pl. m1, figs. 6-8. Described from Mauritius; has 
been found on the coast of Natal. 


Lymneide! 

Shell elongate, generally dextral, thin, with prominent or short, tapering spire 
and ovate or rotund aperture; the columellar axis is covered with a shelly deposit 
and generally gyrate or twisted; peristome thin, sometimes expanded or with a thin 
internal varix. The thin periostracum is usually pale and uniform, rarely banded, 
and sometimes showing dark underlying streaks. 

The broad head bears triangular, flattened tentacles with the eyes at their inner 
bases. Foot rather short, rounded posteriorly. Radula with narrow, unicuspid cen- 
tral teeth, bicuspid or tricuspid laterals, serrate marginals. Jaw with accessory 
lateral pieces. Kidney wide and pear-shaped, with direct ureter. Male organ is 
divided into a slender and a wide section, both provided with retractor muscles. 
Oviparous. Air-breathing, not provided with a pseudobranch. 


This family is of world-wide distribution in fresh water. 


Lymnza Lamarck 
Lymnzxa LaMarcK, 1799, Mém. Soc. Hist. Nat. Paris, p. 75. Monotype: Helix 


- stagnalis Linneus. 


Lymnus Denys DE Montrort, 1810, ‘Conchyl. Systém.,’ IT, p. 262. Monotype: 
Lymnexa stagnalis Linnzeus. 

Lymnula RAFINESQUE, 1819, Journ. de Physique, LX XXVIII, p. 428. Sub- 
stitute for Lymnxa. Type: Helix stagnalis Linnzeus, as fixed by Pilsbry, 1917, The 
Nautilus, XXX, p. 113. . 

Inmneus DRAPARNAUD, 1805, ‘Hist. Nat. Moll. Terr. Fluv. France,’ pp. 25, 
28, and 48. Different spelling of Lymnza. 

Lymnaeus Cuvier, 1817, ‘Régne Animal,’ II, p. 412. Different spelling of 
Lymnzxa. . 

Leachia ‘“‘Risso” Jerrreys, 1833, Trans. Linn. Soc. London, XVI, 3, p. 519. 
Type: Limneus major Jeffreys = Helix stagnalis Linnezus. 

Limnea FLEMING, 1828, ‘Hist. British Anim.,’ p. 273. Different spelling of 


Lymnexa. 
1In drawing up the characters of this family and its subdivisions we have made use of the results 


rik: ge Bie I hala aes ; é “idle 
of F.C. Baker’s investigations as contained in his excellent monograph, ‘ Lymneide of North and Midd 
America’ (1911, Chicago Ac. Sci., Special Publ. No. 3, xvi+539 pp., 58 Pls.). 
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Limneus subgenus Eulimneus SANDBERGER, 1875, ‘Land- u. Siisswasser-Conch. 
Vorwelt,’ pp. 787 and 844. Monotype: Helix stagnalis Linnezus. 

Lymneus Brarp, 1815, ‘Hist. Coq. Terr. Fluv. Env. Paris,’ p. 1383. Different 
spelling of Lymnea. 

Limnza DE BuUAINVILLE, 1825, ‘Manuel Malacol. Conchyl.,’ p. 448. Different 
spelling of Lymnzxa. 

In the Ethiopian Region the Lymnzxx seem to avoid the rain forest 
belt and have not yet been recorded from Upper Guinea, though one 
species has been found in Senegal. In the Belgian Congo they prefer 
ponds of quiet or semi-stagnant water, which may disappear during 
seasons of drought, the animals then burying themselves in the mud. 
Being provided with a lung, many species can survive droughts for con- 
siderable periods and some of them even leave the water voluntarily, 
remaining a time on reeds or stones. On the other hand, they may stay 
under water a long while, either breathing through the skin, which is 
abundantly provided with blood vessels, or filling their pulmonary 
cavity with water, or absorbing the air present as bubbles at the surface 
of aquatic plants.!. These facts are of importance in a consideration of 
these snails as intermediate hosts of certain fluke diseases. 

Most species of Lymnxa normally are vegetarians, but all of them 
seem to take at times to a carnivorous diet and certain forms appear 
to prefer flesh to vegetable food. They are hermaphoditic and are 
believed to be capable of self-fertilization. Many eggs are laid together 
in irregular, gelatinous masses, on stones, sticks, leaves of water plants, 
ety. ) 

Excepting two or three forms referable to the subgenus Galba, all 
known lymnezids of the Ethiopian Region and Madagascar are fragile, 
Succinea-like forms belonging to Radiz.2. This group inhabits nearly all 
of Europe and Africa, and a large part of Asia.? 


Subgenus GaLBa Schrank 


Galba Scurank, 1808, ‘Fauna Boica,’ III, 2, pp. 262 and 285. Monotype: 
Galba pusilla Schrank.? 


1Pauly, A. 1877. ‘Ueber die Wasserathmung der Limnziden.’ (Munich), 47 pp: 
_ Willem, V. 1896. ‘Observations sur la respiration cutanée des Limnées et son influence sur leur 
croissance.’ Bull. Ac. Sci. Belgique, (8) XXXII, pp. 563-577. 
_ ?This relationship has already been recognized by many authors. Itis now confirmed by examina- 
tion of the soft parts. 

§In contour the shells of some African forms appear close to the Indian series of L. acuminata 
Lamarck; but the latter differ conspicuously in texture, being more solid and polished, and probably 
are not closely related to the Africans. We consider them a separate subgenus, to which the name 
Cerasina Kobelt may be applied, the type being Lymnza bulla Benson. 

4P. Hesse (1923, Archiv. f. Molluskenk, LV, p. 195) has rejected Galba on the ground of insufficient 
definition. Its type and only species was not originally stated to be Buccinum truncatulum O. F. Miiller, 
which Schrank has on a succeeding page, but Galba pusilla Schrank, said to be smaller than a grain of 
millet, of three whorls, etc. It was evidently a quite young shell, which has been somewhat optimistic- 
ally identified as Lymneza truncatula (Miller). It was not figured, and this identification cannot well be 
either proved‘or refuted. If Galba be rejeeted, L. truncatula and its allies will form the section Fossaria 
Westerlund, in the subgenus Stagnicola ‘‘ Leach”’ Jeffreys. 
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Fossaria WESTERLUND, 1885, ‘Fauna Paldarct. Binnenconchylien,’ V, p. 49. 
Type: Buccinum truncatulum O. F. Miller. 

Shell in the African forms small, turreted; with a conic spire and an ovate or 
roundly ovate aperture of about half the total length of the shell; the columella not 
twisted. Lateral teeth of radula bi- or tricuspid (in L. truncatula bicuspid; the 
African forms have not been examined in this respect). Genitalia with a very large, 
oblong-ovate or elongate-pyriform prostate; upper section of the penis always shorter * 
than the lower, which is usually very thick. 

The following Ethiopian species appear to belong in this group. 


Lymnzxa (Galba) subtruncatula (O. Beettger) = Limnexa subtruncatula O. BaxtTrGER, 
1910, Abh. Senckenberg. Naturf. Ges., XXXII, p. 451, Pl. xxvut, figs. 17a-b. 
Gohabis, Damaraland (subfossil). 

Lymnzxa (Galba) truncatula (O. F. Miller) = Buccinum truncatulum O. F. Mit1- 
LER, 1774, Verm. Terr. Fluv. Hist.,’ II, p. 180. Limnza peregra Jicknui, 1874, 
Nova Acta Ac. Nat. Cur. Dresden, XX XVII, 1, p. 193, Pl. vu, fig. 9 (mot of O. F. 
Miller). This common European species appears to occur in Abyssinia and 
Eritrea. Bourguignat (1889, “Moll. Afrique Equator.,’ p. 157) records it from the 
Vuami River, Tanganyika Territory, but its occurrence there needs to be 
confirmed. 

Lymnxa (Galba) umlaasiana (Kister) =Limnzus. umlaasianus Ktster, 1862, 
in Martini and Chemnitz, ‘Syst. Conch. Cab. I, 1, Limnzus,’ p. 32, Pl. v1, figs. 4-5. 
Umlazi River, Natal. Bourguignat, Connolly, and others regard this as a synonym 
of L. truncatula. ; ‘ 

The occurrence of the true European Lymnexa truncatula in South 
Africa appears beyond doubt and is of some practical importance, since 
this species is a regular intermediate host of the common sheep liver 
fluke (see p. 88). Gilchrist! believes that this snail was introduced 
from Europe by man. ‘It may be objected,” he says, ‘that it is very 
unlikely that a fresh-water snail could have been imported from Europe 
to South Africa, as the animal itself will not live long out of fresh water, 
and its eggs are readily dried up. A possible explanation may, however, 
be found in the fact that European carp were known to have been intro- 
duced into South Africa at an early time, and it is not improbable that 
fresh water plants and snails were introduced with them, to keep. the 
water fresh and to supply food. There is certainly no doubt that the 
snails could have been introduced at a later date, as even the South 
African Governments have introduced, not only fresh-water fish, but 
also plants and snails from Europe and may thus be unwittingly keep- 
ing up a supply of the dreaded liver fluke.” 


7 * 


11918, Parasitology, X, pp. 313-314. 
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Subgenus Raprx Denys de Montfort 


Radix Denys pz Monrrort, 1810, ‘Conchyl. Systém.,’ IT, p. 266. Monotype: 
Radix auriculatus Denys de Montfort = Helix auricularia Linneus. 

Gulnaria “Leach” Turron, 1831, ‘Manual Land Fresh-Water Shells Brit. Isl.,’ 
p. 117 (in the synonymy of L. auricularia). Type: Helix auricularia Linneus, as 
designated by Gray (1847, Proc. Zod]. Soc. London, p. 180; asa synonym of Radiz). 

Neritostoma H. anp A. Apams, 1855, ‘Genera Rec. Moll.,’ II, p. 253. Type: 
Helix auricularia Linneus. 

Shell thin or fragile, broadly ovate or rounded, with a generally short spire of few 
whorls; the last whorl very large, the peristome more or less expanded or even cam- 
panulate. Columella somewhat twisted. Radula with the laterals either all tricuspid 
or partly bicuspid. In the genitalia this group differs from all other Lymnzxex 
in the very long and slender upper sac of the penis which can scarcely be differenti- 
ated from the vas deferens! and not differing much from the lower sac in length. 


The group is indigenous in the Palearctic, Oriental, and Ethiopian 
Regions. 

It is doubtful whether the following list of names of Ethiopian forms 
represents more than one or very few species. Germain? has lately done 
good work in reducing the number of species and figuring many of the 
forms described by Bourguignat. Unfortunately, he fails to point out 
how the six species he retains are to be distinguished. Yet, for the purpose 
of listing the forms, we are accepting most of his conclusions, except in 
the case of L. undussume v. Martens, which is undoubtedly a form of » 


natalensis Krauss. 

Limnzxa xgyptiaca, L. amygdalina, L. astilba, L. cleopatre, L. expansilabris, L. 
forskali, L. lessepsiana, and L. letourneuat of Bourguignat (1899, ‘Moll. Afrique 
Equator.,’ p. 155-156) are nomina nuda, the forms in question having never been 
described nor figured. 

Lymnzxa (Radix) anceyana (Preston). See p. 1138. 

Lymnxa (Radix) caillaudi (Bourguignat). See p. 113. 

 Lymnxa (Radix) caillaudi var. succinoides (Morelet) =Limnzus succinoides 
MorgE Et, 1866, Journ. de Conchyl., XIV, p. 161. Limnxa bocageana More et, 
1868, ‘Voy. Welwitsch, Moll. Terr. Fluv.,’ p. 86, Pl. vir, fig. 3. Limnzxa benguel- 
lensis MorE Let, 1868, op. cit., p. 86, Pl. vi, fig. 4. Limnzxa orophila MoRELET, 
1868, op.-cit., p. 87, Pl. vu, fig. 4. Limnezxa sordulenta MoREuET, 1868, op. cit., p. 87, 
Pl. vu, fig. 5. Limnxa cameronit Bourauiaenat, 1889, ‘Moll. Afrique Equator.,’ p. 
157. Limnexa (Radix) africana var. bocaget GERMAIN, 1919, Bull. Mus. Hist. Nat. 
Paris, pp. 183 and 186. Portuguese West Africa (type locality of succinoides: Acie 
River near Cabo Negro, Benguela). 


1Figures of the genitalia of Radix may be found in L. Soés, 1917, Annales Mus. Nat. Hungarici, XV, 
pp. 21-23. F.C. Baker, 1911, ‘The Lymnzide of North and Middle America,’ Chicago Ac. Sci., 
Special Publ. No. 3. Annandale and Prashad, 1919, Rec. Indian Mus., XVIII, p. 40, figs. A, B. 

21, Germain. 1919. ‘Sur les Limnées. africaines per ccna au groupe du Limnza (Radix) 
natalensis Krauss.’ Bull. Mus. Hist. Nat. Paris., pp. 179-186. 
‘ aaa Voyage dans |’ Afrique Orientale Anglaise (1912-1913) par G. Babault. Moll. Terr. Fluv.,’ 

Dp. 
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Lymnxa (Radix) caillaudi var. azaouadensis (Germain) =Limnxa africana var. 
- azaouadensis GERMAIN, 1909, Bull. Mus. Hist. ee Paris, p. 372. Azaouad, French 
Sudan (subfossil). 

Lymnxa (Radix) caillaudi. var. guidimouniensis (Germain) =Limnea africana 
var. guidimountensis GERMAIN, 1916, ‘Doc. Scientif. Miss. Tilho,’ III, p. 294. 
Guidimuni, near Lake Chad. 

Lymnxa (Radix) caillaudi var. courtett (Germain) =Limnxa undussumex var. 
courtett GERMAIN, 1904, Bull. Mus. Hist. Nat. Paris, p. 467; 1908, in A. Chevalier, 
‘L’ Afrique Centrale Frangaise,’ p. 492, Pl. v, fig. 2. Mamun country, French Terri- 
tory of Lake Chad. 

Lymnexa (Radix) caillaudi var. jouberti (Bourguignat). See p. 114. 

Lymnxa (Radix) caillaudi var. kambaensis (Germain) =Limnza african avar. 
kambaensis GERMAIN, 1911, ‘Doc. Scientif. Miss. Tilho,’ II, p. 176, Pl. 1, figs. 11-12. 
Hight kilometers east of Kamba, in Lake Chad. 

Lymnxa (Radix) caillaudt var. kouloaensis (Germain) =Limnexa africana var. 
kouloaensis GERMAIN, 1911, ‘Doc. Scientif. Miss. Tilho,’ CU, p. 477, Pl 4, fies. 13s 14. 
North of Kuloa, in Lake Ona: 

Lymnxa (Radix) catllaudi var. minor (Germain) = Limnexa africana var. minor 
GERMAIN, 1911, ‘Doc. Scientif. Miss. Tilho,’ IT, p. 177, Pl. 1. fig. 15, Kelekorarom in 
Lake Chad. 

Lymnexa (Radix) caillaudi var. raffrayi (Bourguignat) = Limnzxa raffrayt Bour- 
GUIGNAT, 1883, Ann. Sc. Nat. Zool., (6) XV, p. 93, Pl. x, figs. 97-98. Limneza 
- gthiopica BOURGUIGNAT, 1883, op. cit., p. 94, Pl. x, figs. 92-98. Limneza africana var. 
raffrayt GERMAIN, 1919, Bull. Mus. Nat. Hist. Paris, p. 186. Anseba valley, Abyssinia. 

Lymnexa (Radix) chudeaui (Germain) = Limnza chudeaut GERMAIN, 1907, Bull. 
Mus. Hist. Nat. Paris, -p. 272, fig. 21. Lake Chad at Kuloa. 

Lymnzxa (Radix) dakaénsis (Sturany) = Limnzus dakaénsis SruRANY, 1898, Anz. 
Ak. Wiss. Wien, Math. Naturw. Kl., XXX, p. 160; 1898, Denkschr. Math. Naturw. 
Kl. Ak. Wiss. Wien, LXVII, p. 610, Pl. 111, figs. 55-56. Daka, Rhodesia. 

Lymnxa (Radix) damarana (O. Beettger) =Limnzxa damarana O. BarTGEr, 
1910, Abh. Senckenberg. Naturf..Ges., XXXII, p. 450, Pl. xxvii, figs. 16a-b. 
Gobabis, Damaraland (subfossil). 
is Lymnzxa (Radix) elmeteitensis (HE. A. Smith) = Limnza elmeteitensis EK. A. SMITH, 
1894, Proc. Malacol. Soc. London, I, p. 167, fig. 5 (on p. 166). Lakes Elmenteita and 
Baringo, Kenya Colony. J. Ture, 1911, ‘Wiss. Ergebn. D. Z. Afr. Exp. (1907- 
1908),’ III, p. 208, records this species with some doubt from Lake Luhondo in 
Ruanda (Schubotz Coll.). 

Lymnza (Radix) gravieri (Bourguignat). See p. 114. 

Lymnxa (Radix) kempi (Preston) =Limnzxa kempi Preston, 1912, Proc. Zodl. 
Soc. London, p. 190, Pl. xxx11, fig. 1. Kisumu, Lake Victoria. 

Lymnea (Radix) natalensis (Krauss). See p. 110. 

Lymnea (Radix) natalensis exserta (E. v. Martens). Seep. 112. 

Lymnxa (Radix) natalensis var. humerosa (E. v. Martens) =Limnxa humerosa 
E. v. Martens, 1897, ‘Deutsch. Ost Afr., IV, Beschalte Weichth.,’ p. 135, Pl. v1, 
fig. 1. Described from Mengo, Uganda; Itole, Lake Victoria; Umbugwe; Irangi; 
and Bubu River near Irangi (south of Lake Manyara). 

Lymnxa (Radix) natalensis var. perriert (Bourguignat) =Limnza perriert 
Boureurienat, 1881, ‘Moll. Terr. Fluv. Pays Gomalis,’ p. 11; 1882, ‘Moll. Terr. 
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Fluv. Miss. Revoil,’ p. 53, Pl. rv, figs. 77-78. Limnea poiriert BouRGuIGNAT, 1881, 
‘Moll. Terr. Fluv. Pays Comalis,’ p. 12; 1882, ‘Moll. Terr. Fluv. Miss. Revoil,’ 
p. 55, Pl. rv, figs. 79-80. Limnzxa revoili Bourguignat, 1881, ‘Moll. Terr. Fluv. Pays 
Comalis,’ p. 14; 1882, ‘Moll. Terr. Fluv. Miss. Revoil,’ p. 56, Pl. Iv, figs. 81-82. 
Lagoon of Tohen, Somaliland (type locality of perriert, poirieri, and revoili). 

Lymnzxa (Radix) natalensis undussume (E. v. Martens). See p. 111. 

Lymnxa (Radix) nimoulensis (A. T. de Rochebrune and Germain) = Limnea 
nimoulensis A. T. DE ROCHEBRUNE AND GERMAIN, 1904, Bull. Mus. Hist. Nat. Paris, 
p. 141; 1904, Mém. Soc. Zool. France, XVII, p. 8, Pl. 1, fig. 1. White Nile at Nimule, 
Uganda. 

Lymnzxa (Radix) nyanse (KE. v. Martens) =Limnea nyanse E. v. MARTENS, 
1892, Sitz. Ber. Ges. Naturf. Fr. Berlin, p. 16; 1897, ‘Deutsch Ost Afr., IV, Beschalte 
Weichth.,’ p. 134, Pl. v1, figs. 3, 4, and 6. Western shore of Lake Victoria, near 
Bukoba and Towalio. 

Lymnzxa (Radix) tchadiensis (Germain) =Limnxa tchadiensis GERMAIN, 1905, 
Bull. Mus. Hist. Nat. Paris, p. 484; 1908, in A. Chevalier, ‘L’Afrique Centrale 
Frangaise,’ p. 493, Pl. v, fig. 3. Southeastern part of Lake Chad. 

Lymnxa (Radix) vignoni (Germain) =Limnzxa vignont GERMAIN, 1909, Bull. 
Mus. Hist. Nat. Paris, p. 474; 1911, ‘Doc. Scientif. Miss. Tilho,’ IJ, p. 178, Pl. 1, 
figs. 3-10. Lake Chad. | 

Lymnxa (Radix) vignoni var. minor (Germain) =Limnzxa vignoni var. minor 
GERMAIN, 1911, ‘Doc. Scientif. Miss. Tilho,’ IT, p. 179, Pl. 1, fig. 16. Lake Chad. 


Lymnea (Radix) natalensis (Krauss) 
Plate XI, Figure 3 

limnzus natalensis Krauss, 1848, ‘Stidafrik. Mollusk.,’ p. 85, Pl. v, fig. 15 
(type locality: Natal). 

Limnexa natalensis Krauss. E. A. Smits, Proc. Zo6l. Soc. London, 1881, p. 295; 
1906, op. cit., I, p. 184; 1904, Proc. Malacol. Soc. London, VI, 2, p. 98; 1909, 
Trans. Zool. Soc. London, XIX, 1, p. 47. 

Mt. Ruwenzori: (Woosnam Coll.). Lake Tanganyika: swamp near Mbete, 
at the southern. end of the lake (W. A. Cunnington Coll.). 

Lymnea natalensis (Krauss) is typically a South African form having 
strongly convex whorls and generally about 15 mm. long. A specimen 
from Port Elizabeth is figured, Pl. XI, fig.3. It is said to range north- 
ward into Rhodesia or farther. North of its typical area, from Angola to 
East Africa, the shells generally are larger, about 20 mm. long, though 
small ones also occur. Many names have been given to these snails, 
based on variations in the length of spire and degree of amplitude of the 
last whorl and aperture. Few examples of nomenclature so futile and 
inane can be found, since the variations are far less marked than in any 
good series of L. stagnalis or auricularia. 

The prior name for the large, tropical African Lymnxa appears to 
be L. caillaudi Bourguignat. We are using the name L. n. undussume 
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(E. v. Martens) because it was based upon shells from within our terri- 


tory agreeing fully with those prevalent in the regions covered by our 
Congo collections. 


Lymnea (Radix) natalensis exserta (E. v. Martens) 

Limnezus natalensis Krauss var. exsertus E. von Marrens, 1866, Malakoz. 
Blatter, XIII, p. 101, Pl. 111, figs. 8 and 9 (var. erectus on Plate). (Type locality: 
Ain Zaba near Zazega, 6,000 ft., Eritrea). 

Limnxa (Radix) exserta E. v. Martens. Bourcurenat, 1883, Ann. Se. Nat. 
Zool., (6) XV, pp. 90 and 125. E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Be- 
schalte Weichth.,’ p. 136, Pl. v1, fig. 7. DauTzENBERG AND GERMAIN, 1914, Rev. 
Zool. Afric., IV, 1, p. 40. 

Limnexa (Radix) natalensis var. exserta E. v. Martens. GErmatn, 1919, Bull. 
Mus. Nat. Hist. Paris, p. 185; 1920, ‘Voyage dans |’Afrique Orientale Anglaise 
(1912-1913) par G. Babault, Moll. Terr. Fluv.,’ pp. 181 and 185. 

Limneza exerta E. v. Martens. Pottonmra, 1898, Boll. Mus. Zool. Anat. Comp. 
Torino, XIII, No. 313, p. 10. 


Dautzenberg and Germain record this form from Lukonzolwa (in 
Lake Moero), the Lubumbashi River, and the Luvua River (J. Bequaert 
Coll.). We have examined a specimen from the lot of the Lubumbashi 
River and cannot separate it from the other Katanga specimens which 
are recorded below as L. n. undussume (E. v. Martens). 


Lymnea (Radix) natalensis undussume (EH. v. Martens) 
Plate XI, Figures 1-1f, 2-2c, 4, and 5-5b 

Limnea (Radix) undussume E. v. Mart ENs, 1897 ‘Deutsch Ost Afr., IV, Be- 
schalte Weichth., p. 135, Pl. 1, fig. 18 and Pl. v1, figs. 1 and 5. J. Tureis, 1911, 
‘Wiss. Ergebn. D. Z. Afr. Exp. (1907-1908),’ ITI, p. 208. DauTzENBERG AND GERMAIN, 
1914, Rev. Zool. Afric., IV, 1, p. 39. Gurmatn, 1916, Bull. Mus. Hist. Nat. Paris, 

. 194. . 

: Undussuma, in a brook beyond the Tararo (type locality); smaller specimens from 
Rumande on the western shore of Lake Edward; somewhat different specimens from 
Kigogo (district of the chief Karungo), east of the Semliki, in 0° 20’ N. (all Stuhlmann 
Coll.); Lake Edward (Gromier Coll.); Kisantu; Bukama; Lualaba River at Kibon- 
do (between Kikondja and Bukama) (J. Bequaert Coll.). Lake Mohasi in Ruanda 
(Schubotz Coll.). 


Irumu, in a brook of the savanna! (J. Bequaert Coll.). Faradje 
(Lang and Chapin Coll.). Tshikapa; Lukungu River at Kidada and 
between Kidada and Kitobola; Luebo (H. Schouteden Coll.). Ipamu 
(Vanderijst Coll.). Hemptinne-St.-Benoit (Callewaert Coll). Lubum- 
bashi River near Elisabethville (Michael Bequaert Coll.). We have also 


1These specimens come practically from the type locality of undussume as may be seen from the 
map Sueiehed in the ‘Report on Congo Land Mollusks’ (1919, Bull. American Mus. Nat. Hist., XL, 
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seen numerous specimens from Kibwezi, Kenya Colony (Dammer Coll.). 
Specimens from the Lubumbashi River (J. Bequaert Coll.), referred by 
Dautzenberg and Germain to exserta (v. Martens), are also in our opinion 
UNAUSSUME. 

Very fragile shells, olive-buff to cream-buff in color, or rarely vina- 
ceous-cinnamon, the axis closed or very narrowly open. Shape variable, 
but typically ovate with full outline. The degree of inflation of the upper 
part of the last whorl is individually variable in every lot of several speci- 
mens, the angle formed by the outer lip at its insertion, and the shape of 


Fig. 2. Lymnexa natalensis undussume v. Martens. 


a, genitalia of specimen from Kidada: 0, oviduct; pr, prostate gland; s, spermatheca; o’, penis- 
b, penis, pulled nearly straight. c, outline of prostate gland in profile. 


the aperture consequently variable individually in most lots. The 
inflation of the last whorl increases with age, but varies widely in degree 
at all ages, asin the selected series of Pl. XI, figs. 1 to 1f, from a large lot 
taken in the Lubumbashi River, and consisting largely of specimens 
intermediate in shape. It will be seen that this series runs from the 
typical undussumex shape to that of L. natalensis exserta (v. Martens). 
Less variation was noted in specimens from Irumu, PI. “XI, figs. 2-2c, 
and in those from Faradje, Pl. XI, figs. 5 to 5b. 

HK. v. Martens based his L. humerosa on a more shouldered ex- 
ample, such as Pl. XI, fig. 4, from Moto (Burgeon Coll.). 
Length, 20.0 mm.; diameter, 12.0 mm.; length of aperture, 15.5 mm.; Faradje. 

NS, eae ee Bede Coephay : Pee es ae 

The mantle is black with white specks or spots. In some of the 
specimens from Kidada the black is reduced, forming partially con- 
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nected spots in the region over the lung. The foot is oe shades of 
slate. 

The genitalia (Fig. 2a-c) are mainly characterized by the very 
slender upper sac of the penis, which is scarcely differentiated from the 
vas deferens. The prostate gland is club-shaped. These are characters 
of the subgenus Radix. Other characters are sufficiently shown in the 
figures. 

The radula (Fig. 3) has about nine lateral teeth, having a bifid 
inner cusp (entocone and mesocone) and a small outer cusp. The 
marginals are oblique, with either three or four denticles. 


ca 3. Lymnexa natalensis undussume. Teeth of a Kidada specimen. 


Other Forms of Lymnzxa Recorded from the Belgian cones 
Lymnzxa (Radix) anceyana (Preston) 


Limnza anceyana Preston, 1910, Ann. Mag. Nat. Hist., (8) VI, p. 59, Pl. rv, 
fig. 4. 

Type locality: Maringo River, Pelpinn Congo. Noriver of that name is known 
to us in the Belgian Congo. | 

This appears to be a synonym of L. natalensis undussume (E. v. Martens). 


Lymnzxa (Radix) caillaudi (Bourguignat) 


Limnea caillaudi BouRGUIGNAT, 1888, Ann. Sc. Nat. Zool., (6) XV, p. so, Pl x, 
figs. 100-101 (type locality: Lake Dembea [Tsana], Abyssinia). 

Limnexa acrozra Bourcuienat, 1883, Ann. Sc. Nat Zool., (6) XV, p. 90, Pim, 
fig. 94 (type locality: Blue Nile below fale Dembea, ASU Sinie: 

Limnea africana ‘‘Ruppell”” BouRGuIGNAT, 1883, Ann. Se. Nat. Zool., (6) XV, 
pp. 95 and 126, Pl. x, fig. 99 (type locality: Lake Dembea, Abyssinia); 1890, op. cit., 
(7) X,p.10. Ancry, 1907, Bull. Scientif. France et Belgique, (5) IX, (1906), p. 249. 
Germain, 1919, Bull. Mus. Hist. Nat. Paris, p. 185; 1920,  Vevare dans |’ Afrique 
Orientale Anglaise (1912-1913) par G. Babault, oa oN. Terr. Fluv.,’ "PP. 141 and 185, 
figs. 31-49, 56-59, Pl. rv, figs. 6-11. 

Limnea alexandrina BouRGUIGNAT, 1888, aks Se. Nat. Zool., (6) XV, p. 92, Pl: 
x, figs. 95-96 (type locality: Blue Nile, Abyssinia); 1890, op. cit. (7) X,p. 8. ANCEY, 
1907, Bull. Scientif. France et Belgique, (5) IX, (1906), p. 249. 

_ Limnexa kynganica BourGuiIGNnat,, 1889, ‘Moll. Afrique Equator.,’ p. 158 (type 
locality: valley of the Kingani River, south of Bagamoyo, Tanganyika Territory). - 

- Limnea laurenti Boureuienat, 1883, Ann: Se: Nat. Zool.; (6) XV, p. 88 (nomen 
aN 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. 1, figs. 21-22: 1980, Ann. Sc. Nat. 
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Zool., (7) X, p. 7, Pl.1, figs. 21-22 (originally described from Lake Tanganyika, near 
the outlet of the Lukuga and the mouth of the Malagarazi Rivers). ANncry, 1907, 
Bull. Scientif. France et Belgique, (5) IX, (1906), p. 249. ~ 
Limnea lavigeriana Bourcuienat, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. 1, 
figs. 18-19; 1890, Ann. Se. Nat. Zool., (7) X, p. 9, PL. 1, figs.18-19 (type locality: west 
coast of Lake Tanganyika between Kibanga and the outlet of the Lukuga River). 
Ancry, 1907, Bull. Scientif. France et Belgique, (5) IX, (1906), p. 249. 
Limnza zanzibarica BourauiIGnat, 1889, ‘Moll. Afrique Equator.,’ p. 158 (type 
locality: Kingani River, Tanganyika Territory). 
Lake Tanganyika: between Kibanga and Karema; beach of Kibanga; outlet of 
the Lukuga River; mouth of the Malagarazi River; between Kibanga and the 
outlet of the Lukuga River. | 
It is probable that all these specimens from Tanganika belonged to v. Martens’ 
L. undussume, if indeed that form is distinct from cazllaudz. 
Notwithstanding Germain’s statement to the contrary, the name cazllaudi has 
page priority over africana. On p. 85 of his 1883 paper, Bourguignat mentions, it is 
true, africana, but without description, so that it is there a nomen nudum. 


Lymneza (Radix) caillaudi var. joubert: (Bourguignat) — 


Limnza jouberti BourRGUIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. 1, 
fig, 23; 1890, Ann. Se. Nat. Zool., 7) X; p. 7, Pl. 1, ae. 23. Ancny, 1907, Bull. 
Scientif. France et Belgique, (5) IX, (1906), p. 249. 

Lake Tanganyika: on the western coast, chiefly near the Ubuari Peninsula 
(type locality). 


Lymnexa (Radix) graviert (Bourguignat) 

Limnezxa graviert BoURGUIGNAT, 1885, ‘Moll. Choa,’ p. 28, Pl., fig. 6 (type locality: 
Lake Haussa, Abyssinia). GERMAIN, 1919, Bull. Mus. Hist.’Nat. Paris, pp. 183 and 
186; 1920, ‘Voyage dans l’Afrique Orientale Anglaise (1912-1913) de G. Babault, 
Moll. Terr. Fluv.,’ pp. 181 and 185, figs. 82-87 (figs. 84-87 as L. debaizet). 

Limnxa debaizer BourGuiGcNAT, 1887, Bull. Soc. Malacol. France, IV, p. 268 
(type locality: Lake Victoria); 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. 1, fig. 20; 
1890, Ann. Sc. Nat. Zool., (7) X, p. 11, Pl. 1, fig. 20. E. v. Martens, 1897, ‘Deutsch 
Ost Afr., IV, Beschalte Weichth.,’ p. 186. Ancry, 1907, Bull. Scientif. France et 
Belgique, (5) IX, (1906), p. 249. 

 ?Iamnea soleilleti Boureuienat, 1883, ‘Moll. Choa,’ p. 24, Pl., fig. 7 (type 
locality: Hauash River, Abyssinia). 

Lake Tanganyika: Ujiji; Kibanga; Mpala; Pambete. 


Planorbidz 


Sinistral snails in which the shell may be either coiled in a plane or somewhat 
lengthened and ultrasinistral (that is, to allappearance dextral), or it may be oblong, 
Physa-shaped, and sinistral. 

Usually a large respiratory lobe or pseudobranch emerges from below the 
orifice of the lung on the left side of the animal; some species appear to have given 
up lung-breathing altogether.1 The foot is rounded behind; the tentacles are 


SRE NS EAR EE IR a SES NCE MEI SA PUR PARSE CTR ARIEL LAR REE 
ire 5 : ; : : 
J et ake procepranenee aériens et Pulmoné aquatique.’ Bull. Ac. Sci. Belgique, (8) 


1927] Pilsbry-Bequaert, The Aquatic Mollusks of the Belgian Congo 115 


slender and circular in section, acute. The blood is red. The radula has a bicuspid 
central tooth; the laterals are tricuspid and the marginals serrulate. 

This family differs from the Lymnzide in the sinistral organization, 
the slender, subulate tentacles, the bicuspid central teeth of the radula, 
the development of a secondary branchia or ‘‘pseudobranch,” and 
also in details of kidney and genitalia. The shape of the foot and the 
very different teeth of the radula, as well as the red blood and other 
features separate Planorbide from Physide. 

They avoid the larger and swifter streams. In the forest region 
they occasionally are found in muddy ponds among decaying humus. 
In the savanna country they prefer pools of stagnant water that are 
densely filled with aquatic plants and alge, being then found usually in 
company with Lymnxa. They are oviparous and, at least in the case of 
the Bulinine, the egg-masses are often attached to shells of living snails 
of the same species. 

This family of water snails has acquired soueerale practical 
importance, from a medical point of view, through the discovery that 
many of them are intermediate hosts of certain fluke diseases, especially 
of bilharziosis (See p. 92). 


Planorbine 


Shell flat, coiled in a plane or disk; sometimes more or less ovate and Physa- 
like when young. 


Piranogsis QO. F. Miiller 


Planorbis O. F. Mtuuer, 1774, ‘Verm. Terr. Fluv. Hist.,’ II, p. 152. Genotype: 
Helix cornea Linneus=Planorbis purpura O. F. Muller, as designated by Denys de 
Montfort, 1810. 

Coretus “‘Adanson’”’ J. E. Gray, 1847, Proc. Zo6l. Soc. London, p. 180. As an 
equivalent of Planorbis Miller with Helix cornea Linnzus as type. This is apparently 
the first use of Adanson’s Coretus in binomial nomenclature and, since its type was 
correctly designated by Gray (by monotypy), it must become a synonym of Planorbis, 
proper, notwithstanding the fact that Adanson’s Coretus was based upon a species of 
Gyraulus. 

Planorbia J. E. 8. Moore, 1901, ‘To the Mountains of the Moon,’ p. 260. Mono- 
type: Planorbia albertensis J. E. 8. Moore. 

Biomphalaria Preston, 1910, Ann. Mag. Nat. Hist., (8) VI, p. 535. Monotype: 
Biomphalaria smitht Preston. 

The shell is usually discoidal, the whorls coiled nearly or quite in a plane, visible 
on both sides, or the last whorl deviating obliquely toward the left. Cavity of the 
whorls not obstructed by teeth or lamine. Right margin of the aperture advancing 
beyond the left. 

The shell of Planorbis has been regarded as sinistral by some authors, 


dextral by others. The unpaired organs show the animal to be sinistral, 
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and the shell in its early stage (and in some adults) is obviously sinistral. 
The shell is sometimes carried with its disk approaching a vertical posi- 
tion; but in the flatter forms it is carried horizontally, the left side below, 
in which case the spire (speaking morphologically) is beneath. 

The genus is cosmopolitan in its distribution. Of the many sub- 
genera into which it has been divided, only three, namely Planorbis, 
proper, Gyraulus J. de Charpentier, and Hippeutis J. de Charpentier, 
appear to be represented in the Ethiopian Region, at least on the con- 
tinent.:. In the Island of Sokotra, however, the two following species 
represent two other subgenera which have not yet been recorded from 
Africa proper. | 

Planorbis exustus Deshayes var. maculatus GopWIN-AUSTEN, 1883, Proc. Zodl. 
Soc. London, p. 3, Pl. 1, figs. 1 and la-b. Both Crosse (1884) and E. A. Smith (1903) 
unite this variety with the typical form of Planorbis exustus Deshayes, an Indian 
species for which Annandale and Prashad have recently erected the genus [ndoplan- 
orbis (1920, Indian Jl. Med. Res., VIII, p. 118 and 1921, Rec. Indian Mus., XXII, 

_ 573). 3 
: Fee tpi Gopwin-AvsTEN, 1883, Proc. Zo6l. Soc. London, p. 3, Pl. 
1, figs. 8 and 3a-c. This appears to belong in the subgenus T'ropidiscus Stein. 

No doubt several genera will soon be generally accepted in place of 
the heterogenous Planorbis, but at present we have only conchological 
data on the African forms. , 

The species of tropical and southern Africa are of moderate or small 
size, never reaching the dimensions of some of the American or European 
forms. | | 


_ Subgenus PLANORBIS, proper | 
Shell relatively large and thick, regularly discoidal; equally umbilicate on both — 


sides, with relatively few whorls which are convex above and below; aperture oval 
or rounded. re 


This subgenus is found in Europe, Asia, Africa, and Madagascar. 
The subgenotype is the same as the genotype, Planorbis corneus 
(Linneus). 

The following Ethiopian species have generally been referred to 
Planorbis proper. 

Planorbis adowensis Bourguignat. See p. 118. 3 

Planorbis adowensis var. major GERMAIN, 1908, in A. Chevalier, ‘L’ Afrique 
Centrale Frangaise,’ p. 508. Mamun country. 


Planorbis adowensis var. problematicus GERMAIN, 1908, in A. Chevalier, ‘L’ Afri- 
que Centrale Francaise,’ p. 508. Gribingui River, Chad Territory. 


1In the following lists of Ethiopian species we have disregarded the numerous forms which have 
been named from Lower Egypt. Planorbis* caffer ‘‘ Krauss’? MoRELET, 1889, Journ. de Conchyl., 
sient gue p. 19, listed from Port Klizabeth, Cape Colony, is a nomen nudum and probably due to a 
clerical error. 4 
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Planorbis boissyi Potinz anp Micuavp, 1838, ‘Galerie Moll. Douai,’ I, p. 208, 
Pl. xx1, figs,4-6. Nile River, Egypt. According to Ancey (1905, Journ. de Conchyl., 
LITT, p. 321) and ’Pallary (1921, Proc. Malacol. Soc. London, XIV, p. 146), P. sub- 
salinarum Innés (1884, Bull. Soc. Malacol. France, I, p. 331; type locality: Gharbiya 
Province, Lower Egypt) isa synonym. Potiez and Michaud’s name, however, is not 
preoccupied by Planorbis boissyi Deshayes, as stated by Pallary, since Deshayes 
name dates not from 1837 but from 1864 (‘Deser. Anim. sans Vertébres Bass. Paris,’ 
IT, p. 741, Pl. xiv, figs. 20-21). This species is said to extend to Eritrea. 

Planorbis bozasi A. T. DE RocHEBRUNE AND GERMAIN, 1904, Bull. Mus. Hist. 
Nat. Paris, p. 141; 1904, Mém. Soc. Zool. France, III, p. 9, Pl. 1, figs. 2-4. Lake 
Challa, Ualamo Country, Abyssinia. — 

Planorbis bridouxianus Bourguignat. See p. 119. 

Planorbis bridouxianus var. foai Germain. See p. 119. 

Planorbis bridouxianus var. major Germain=Planorbis bridouxi var. major 
GERMAIN, 1905, Bull. Mus. Hist. Nat. Paris, p. 253. Kuka, Lake Chad (dead speci- 
mens). 

Planorbis bridouxianus var. occidentalis Germain=Planorbis bridouwxi var. 
occidentalis GERMAIN, 1904, Bull. Mus. Hist. Nat. Paris, pp. 349 and 351. Lake Chad. 

Planorbis cecchit PoLLONERA, 1887, Boll. Mus. Zool. Anat. Comp. Torino, II, 
No. 34, p. [2]; 1888, Bull. Soc. Malacol. Italiana, XIII, p. 79, Pl. 11, figs. 11-13. 
Cimbisi near Debra-Braham, Choa, Eritrea. 

Planorbis choanomphalus EK. v. Martens. Seep.119. _ 

Planorbis choanomphalus var. basisulcatus E. v. Martens. See p. 120. 

Planorbis choanomphalus var. victorie (E. A. Smith) E. v. Martens, 1897, 
‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 149=Planorbis victorie HE. A. 
Smiru, 1892, Ann. Mag. Nat. Hist., (6) X, p. 383. Northern shore of Lake Victoria. 

Planorbis hermanni OQ. Barrcer, 1910, Abh. Senckenberg. Naturf. Ges., XXXII, 
p. 452, Pl. xxviut, figs. 18a-c. Okaputa Pan, Damaraland. 

Planorbis lavigerianus Bourguignat. See p. 128. 

Planorbis monceti Bourguignat. See p. 128. 

Planorbis nairobensis DAUTZENBERG, 1908, Journ. de Conchyl., LVI, p. 16, PI. 
1, figs. 1-3. Nairobi, Kenya Colony. J. THreie (1911, ‘Wiss. Ergebn. D. Z. Afr. 
Exp. (1907-08),’ III, p. 209) refers doubtfully to this species specimens from Lake: 
Luhondo in Ruanda (Schuhotz Coll.). 

Planorbis pexteli Jickmu1, 1874, Nova Acta Ac. Nat. Cur. Dresden, XX XVII, 
1, p. 212, Pl. vit, figs. 19a-c: Nile. | 

Planorbis pfeifferi Krauss, 1848, ‘Sidafrik. Mollusk.,’ p. 838, Pl. v, fig. 7; Um- 
geni River, Natal= Planorbis bowkert MELVILL AND PonsonBY, 1898, Ann. Mag. Nat. 
Hist., (6) XII, p. 111, Pl. m1, fig. 19; Northern Transvaal. This species has been 
transferred to Planorbula by Connolly, 1925. 

Planorbis ruppellii DunKER, 1848, Proc. Zo6l. Soc. London, p. 42. JicKkEut, 
1874, Nova Acta Ac. Nat. Cur. Dresden, XX XVII, 1, p. 211, Pl. vu, figs. 17a-c and 
18a-c=Planorbis herbint BourGUIGNAT, 1888, Ann. Sc. Nat. Zool., (6) XV, pp. 101 
and 127. Abyssinia. - | 

Planorbis salinarum MoreEteEt, 1868, ‘Voy. Welwitsch, Moll. Terr. Fluv.,’ p. 85, 
Pl. v, fig. 4. Near Dungo, Pungo Andongo district, Angola. 

Planorbis smithi (Preston). See p. 120. 

Planorbis stanleyi E. A. Smith. See p. 124. 


118 | Bulletin American Museum of Natural History [Vol. LIII 


Planorbis sudanicus E. v. Martens. See p. 121. 

Planorbis sudanicus tanganikanus Bourguignat. See p. 122. 

Planorbig sudanicus var. globosus GERMAIN, 1908, in A. Chevalier, ‘L’ Afrique 
Centrale Frangaise,’ p. 505. Lake Chad. 

Planorbis sudanicus var. subsudanicus GERMAIN, 1908, in A. Chevalier, 
‘L’ Afrique Centrale Frangaise,’ p. 505. Lake Chad. 

Planorbis tetragonostoma GERMAIN, 1904, Bull. Mus. Hist. Nat. Paris, p. 467; 
1908, in A. Chevalier, ‘L’ Afrique Centrale Frangaise,’ p. 506, Pl. v, figs. 10-11. 
Kuri Archipelago, Lake Chad. 


Planorbis adowensis Bourguignat 
Text Figure 4 


Planorbis adowensis BouRGUIGNAT, 1879, ‘Descript. Moll. Egypte,’ p. 11 (type 
locality: Adua, Abyssinia); 1888, ‘Iconogr. Malacol. Tanganika,’ PI. 1, figs. 1-4; 
1883, Ann. Se. Nat. Zool., (6) XV, p. 101; 1890, op. cit., (7) X, p. 17, PI. 1, figs. 1-4. 
E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 147. E. A. 
Smit, 1904, Proc. Malacol. Soc. London, VI, 2, p. 98. ANncry, 1907, Bull. Scientif. 
France et Belgique, (5) TX, (1906), p. 249. 


a . 6 (6 
Fig. 4. Planorbis adowensis Bourguignat. x 144. 


Planorbis adowensis var. minor GERMAIN, 1904, Bull. Mus. Hist. Nat. Paris, 
p. 351 (type locality: Kibanga, Lake Tanganyika). 

Planorbis (Coretus) adowensis Bourguignat. DAUTZENBERG AND GERMAIN, 
1914, Rev. Zool. Afric., IV, 1, p. 42. 

Planorbis (Planorbis) adowensis Bourguignat. GERMAIN, 1921, Rec. Indian Mus., 
XXI, p. 24. 

Undussuma (Stuhlmann Coll.). Lubumbashi River near Elisabethville; Lukete 
(between Kiambi and Sampwe); Lake Moero at Lukonzolwa (J. Bequaert Coll.). 
Lake Tanganyika: Kibanga; on the western coast between Ubuari Peninsula 
and the outlet of the Lukuga. : 

Beni (Borgerhoff Coll.). Penge; Irumu (J. Bequaert Coll.). 
Lubumbashi River near Elisabethville (Michael Bequaert Coll.). 

This species has more rapidly increasing whorls than P. sudanicus 
tanganikanus, the spiral of the left side being narrower, the last whorl 
relatively wider. On the right side sudanicus tanganikanus shows one 
whorl more. than large adowensis. The left side of adowensis generally 
shows minute spirals decussating the fine strise as in P. sudanicus tan- 
qganikanus. | 
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Height, 5.0 mm.; diameter, 12.0 mm. 
hE sind e 16.2) Trumu. 
Germain has discussed the relationship of this species to P. bridoux- 
zanus, stating that some specimens approach it rather closely. On the 
other hand, some large adowensis resemble P. sudanicus tanganikanus. 


Planorbis bridouxianus Bourguignat 


Planorbis bridouxianus BourGuieNAt, 1888, “‘Iconogr. Malacol. Tanganika,’ 
PI. 1, figs. 9-12; 1890, Ann. Se. Nat. Zool., (7) 2, p. 20, Pl. 1, figs. 9-12. E. v. Marrens, 
1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 149. E. A. Smrru, 1904, Proc. 
Malacol. Soc. London, VI, 2, p. 98; 1909, Trans. Zodl. Soc. London, XIX, 1, p. 47. 
ANCEY, 1907, Bull. Scientif. France et Belgique, (5) IX, (1906), p. 249. J. Tureis, 
1911, ‘Wiss. Ergebn. D. Z. Afr. Exp. (1907-1908),’ III, p. 209. 

Planorbis bridouxi form orientalis GERMAIN, 1904, Bull. Mus. Hist. Nat. Paris, 
p. 350, footnote (Lake Tanganyika). . 

Planorbis bridouz: Bourguignat. GERMAIN, 1905, Bull. Mus. Hist. Nat. Paris 
p. 256; 1908, ‘Rés. Scientif. Voy. Afrique Foa,’ p. 636. 

Planorbis (Planorbis) bridouxt Bourguignat. GERMAIN, 1921, Rec. Indian Mus., 
AXI, ps 25. 

Lake Tanganyika: mouth of the Mahongolo River near Kibanga, on the western 
shore (type locality). Mt. Ruwenzori (Woosnam Coll.). Also recorded by Thiele 
with some doubt from Lake Mohasi in Ruanda (Schubotz Coll.). 


Aruwimi River in the rapids of Mombitili, above Bomili, 27-XII- 
1913; Lake Edward at Kabare (J. Bequaert Coll.). 

Near P. adowensis, but smaller, the whorls increasing more rapidly, 
the last one wider. Microscopic spirals are visible on the left side, as in 
related forms. A specimen from the Aruwimi measures: diameter, 7.5 
mm.;. altitude, 3.2 mm. * | 

A series from Lake Edward consists of specimens with the aperture a 
little smaller. One of the largest measures: diameter, 8 mm.; altitude, 
3.4 Tam. , ; 


d 


Planorbis bridouxianus var. foat (Germain) 


Planorbis bridouxt var. foat GERMAIN, 1904, Bull. Mus. Hist. Nat. Paris, p. 351, 
footnote; 1905, op. cit., p. 256; 1908, ‘Rés. Scientif. Voy. Afrique Foa,’ p. 637. 
Lake Tanganyika: at the southern end (Foa Coll.). 


Planorbis choanomphalus E. v. Martens 
Text Figure 5 


Planorbis choanomphalus E. v. Martens, 1879, Sitz. Ber. Ges. Naturf. Fr. 
Berlin, p. 103 (type locality: southwestern shore of Lake Victoria); 1897, ‘Deutsch 
Ost Afr., 1V, Beschalte Weichth.,’ p. 148, Pl. vi, figs. 14 and 15. Germain, 1905, Bull. 
Mus. Hist. Nat. Paris, p. 256; 1908, ‘Rés. Scientif. Voy. Afrique Foa,’ p. 637. J. 
THrELe, 1911, ‘Wiss. Ergebn. D. Z. Afr. Exp. (1907-08),’ IIT, p. 209. 
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Planorbis (Coretus) choanomphalus HE. v. Martens. GERMAIN, 1916, Bull. 


Mus. Hist. Nat. Paris, p. 196. 
Lake Edward: Vichumbi, living and subfossil (Stuhlmann Coll.; Schubotz Coll. ; 


Gromier Coll.). Lake Kivu: (Schubotz Coll.). 

Lake Kivu: near Kisenje (R. Van Saceghem Coll.). 

This shell has much the appearance of the American Planorbis 
bicarinatus Say, type of the subgenus Helisoma, being angular on the 
left side around the deeply sunken spire, while the right side has a narrow 
umbilicus, the whorl narrowly rounded but scarcely angular. The peri- 
phery is broadly rounded. 

Diameter, 11.5 mm.; height, 6 mm.; 4% whorls. 


a b Cc 
Fig. 5. Planorbis choanomphalus E. v. Martens. Kisenje, Lake Kivu. X16. 


Planorbis choanomphalus var. basisulcatus E. v. Martens 


Planorbis choanomphalus var. basisulcatus EK. v. Martens, 1897, ‘Deutsch Ost 
Afr., IV, Beschalte Weichth.,’ p. 149, Pl. vi, fig. 16. Grrmain, 1916, Bull. Mus. 
Hist. Nat. Paris, p. 197. 

Originally described from Kassarosi Island and Bukoba Bay in Lake Victoria, 
and subfossil on the shores of Lake Edward near Vichumbi (Stuhlmann Coll.). 


Planorbis smithi (Preston) 
Text Figure 6 
Biomphalaria smithi Preston, 1910, Ann. Mag. Nat. Hist., (8) VI, p. 535, Pl. 
Ix, figs. 26 and 26a. | : 
oF a Edward: (type locality, without more definite information; J. E.S. Moore 
Oll.). 

Lake Edward at Kabare (J. Bequaert Coll.). 

The prominent character of this species is the deviation towards the 
left of the last half-whorl. The left side is bluntly angular. A specimen 
from Kabare measures: diameter, 13 mm.; altitude, 6.5 mm. Another 
from the original lot: diameter, 9.6 mm.; altitude, 5 mm. Both are 
figured. | | 

While the unusual shape suggests various planorbid groups of re- 
mote places, such as the Andean Taphius, this species appears to be 
merely a modification of the adowensis type, perhaps to be placed in 
the same section of the genus. 


1927] Pilsbry-Bequaert, The Aquatic Mollusks of the Belgian Congo 121 


Planorbia albertensis was very briefly and quite insufficiently described 
by Moore in 1901 (‘To the Mountains of the Moon,’ p. 260) as follows: 
“A very planorboid-looking shell, which, when examined, was found to 
be much more solid and heavy than any other Planorbis that is known. 
It subsequently turned out not to be a Planorbis at all, but an entirely 
new form, to which I have given the generic and specific name of Plan- 
orbia albertensis.”’ In the Proc. Zo6él. Soc. London for 1901 (II, D. 468), 
however, Moore says that the small shell from Lake Edward which he at 
first took to be a heavily-built Planorbis “is in reality a modified 
Melania.” There is some probability that it is the same species as 


Qa. : b Cc 


ie e a 
Fig. 6. Planorbis smithi Preston. Upper figures, specimen from Kabare, Lake 
Edward; lower figures, paratype. > 1}4. 


Preston’s Biomphalaria smithi, which was also described from spec- 
imens obtained by J. E.S. Moore in Lake Edward and of which we 
have a paratype before us. 

Germain synonymizes P. smithi with P. choanomphalus, but com- 
parison with a specimen of that species from Lake Kivu shows it to be 
amply distinct. 


Planorbis sudanicus ). v. Martens 


Text Figure 7 

Planorbis sudanicus E. v. Martens, 1870, Malakoz. Blatter, XVII, p. 35 (type 
locality: region of the Bahr-el-Ghazal'); 1870-76, in Pfeiffer, ‘Novit. Conchol.,’ 
IV, p. 23, Pl. cxrv, figs. 6-9. E. A. Smrrx, 1880, Proc. Zoodl. Soc. London, p. 349; 
1881, op. cit., p. 294. PeLtsEnrER, 1886, Bull. Mus. Hist. Nat. Belgique, IV, p. 104. 
Bourcurenat, 1888, ‘Iconogr. Malacol. Tanganika,’ PI. 1, figs. 138-15; 1890, Ann. 
Sc. Nat. Zool., (7) X, p. 15, Pl. 1, figs. 13-15. R. Srurany, 1894, in O. Baumann, 
‘Durch Massailand zur Nilquelle,’ p. 299. E. v. Martens, 1897, ‘Deutsch Ost Afr., 
ih IR 9 A ee re 

1In 1873. (Malakoz. Blatter, X XI, p. 41) E. v. Martens defines the type locality more accurately as 


‘“bei der Meschera des Gazellenfluss, Marz 1869.’”’ This is Meshra-el-Req, in 8° 25’ N. and 29° 15’ E., 
of recent maps. 


* 
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IV, Beschalte Weichth.,’ p. 146, Pl. 1, fig. 17. E. A. Smrrx, 1904, Proc. Malacol. 
Soc. London, VI, 2, p. 98; 1906, Proc. Zodl. Soc. London, I, p. 184. Ancry, 1907, 
Bull. Scientif. France et Belgique, (5) IX, (1906), pp. 249 and 261. J. Tureiez, 1911, 
‘Wiss. Ergebn. D. Z. Afr. Exp. (1907-08),’ IIT, p. 209. DauTzENBERG AND GERMAIN, 
1914, Rev. Zool. Afric., IV, 1, p. 40. Gurmarn, 1916, Bull. Mus. Hist. Nat. Paris. 
. 195. 

: Planorbis (Planorbis) sudanicensis E. v. Martens. GERMAIN, 1921, Rec. Indian 
Mus. X_XI, p. 28. 

Planorbis sudanicus minor E.. v. MARTENS, 1897, ‘Deutsch Ost Afr., 1V, Beschalte 
Weichth.,’ p. 146. This was based upon the typical form of the species. 


a Rice FE c 
Fig. 7. Planorbis sudanicus BE. v. Martens. Bahr-el-Ghazal. « 14 


The typical form has been recorded from Lake Tanganyika: swamp at Mbete on 
the southern shore (W. A. Cunnington Coll.); at the northern end (O. Baumann 
Coll.); on the eastern shore (Storms Coll.); Ufina (Lechaptois Coll.); Kibanga; 
Kokongo; Mpala. Lake Edward: on the shore near Kiruwe; young specimens at 
Vichumbi; subfossil near Katarenge (Stuhlmann Coll.). Lualaba River at Kibondo 
(between Kikondja and Bukama) (J. Bequaert Coll.). Lake Mohasi in Ruanda 
(Schubotz Coll.). 

We have not seen the typical form from within the limits of the 
Belgian Congo. It is before us from the Bahr-el-Ghazal, collected by 
Mearns (U. 8. N. M., No. 215381), and is photographed in Fig. 7, for 
comparison with the following subspecies. The specimen figured 
measures: diameter, 11 mm.; altitude, 3 mm.; of 5! whorls. 

It appears to us doubtful whether the ahove-lieted Congo records 
really applied to the typical form. The numerous specimens which we 
have seen, partly from the same localities, all belong to the subspecies 
tanganikanus Bourguignat. E. v. Martens refers Bourguignat’s figures 
to the subspecies major. 


Planorbis sudanicus tanganikanus Bourguignat 
Plate XI, Figures 10-106 


Planes tanganikanus BourGuiIeNnat, 1888, ‘Iconogr. Malacol. Tanganika,’ 
Pl. 1, figs. 16-17; 1890, Ann. Sc. Nat. Zool., (7) X, p. 16, Pl. 1, figs. 16-17. GERMAIN, 
1905, Bull. Mus. Hist. Nat. Paris, p. 256. Ancry, 1907, Bull. Scientif.. France et 
Beleique (5) TX, (1906), p. 249. 

Planorbis i eagle Bourguignat. E. vy. Martens, 1897, ‘Deutsch Ost Afr., 
V, Beschalte Weichth.,’ p. 147. 
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Planorbis tanganyikanus Bourguignat. Grrmarn, 1908, ‘Rés. Scientif. Voy. 
Afrique Foa,’ p. 636. 


Planorbis sudanicus var. magna R. Srurany, 1894, in O. Baumann, ‘Durch 
Massailand zur Nilquelle,’ p. 310, Pl. xxv, figs. 10, 14, and 29 (type locality: Lake 
Manyara, Tanganyika Territory). 

Planorbis sudanicus major E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Be- 
schalte Weichth.,’ p. 146 (described from several localities in East Africa, from Tan- 
ganyika, Lake Hdward and Lake Albert). 


Lake Tanganyika: originally described from near the outlet of the Lukuga River, 
and near the mouth of several streams on the western coast, such asthe Mkulungulu, 
Luandazi, and Mahongolo. Lake Edward: Kiruwe; Vichumbi; subfossil at Kata- 
renge (Stuhlmann Coll.). Lake Albert: (Stuhlmann Coll.). 

Lake Tanganyika: swamp in the plain of St. Louis de Mrumbi, 
on the western shore (Stappers Coll.). Lake Edward: on the shore at 
Kabare (J. Bequaert Coll.). Ngombe River, an affluent of the Lungat- 
shimo (H. Schouteden Coll.). 

This form resembles the type except in size. The specimens all 
show more or less minute spiral striation, either on both sides or on 
the left side of the spire only, a character we have not seen mentioned for 
the species. Some of the specimens from Lake Edward have numerous 
opaque rays on the last whorl. The concavity of the left side is sometimes 
so deep that the right side is flat with a very small central cavity. 
Usually the depth of the concavity is nearly equal on the two sides. 


Diameter, 17. mm.; altitude, 4.9 mm.; 5%4 whorls. 
” 15.5 | ” 5 D: ” 


Other Species of Planorbis, proper, Recorded from the Belgian Congo 


Planorbis lavigerianus Bourguignat 


Planorbis lavigerianus BourGuIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ PI. 
1, figs. 5-8; 1890, Ann. Sc. Nat. Zool., (7) X, p. 19, Pl. 1, figs. 5-8. E. v. Martens, 
1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 148. E. A. Smrru, 1904, Proce. 
Malacol. Soc. London, VI, 2, p. 98. ANcry, 1907, Bull. Scientif. France et Belgique, 
(5) TX, (1906), p. 249. 

Lake Tanganyika: southern coast of the Ubuari Peninsula near Kibanga (type 
locality). 


Planorbis monceti Bourguignat 


Planorbis monceti BourcuIGnat, 1890, Ann. Sc. Nat. Zool., (7) X, p. 18. E. A. 
Smiru, 1904, Proc. Malacol. Soc. London, VI, 2, a O03 serial 1907, Bull. Scientit. 
France et Belgique, (5) [X, (1906), p. 249. 

Lake Tanganyika: arieiallns described from oe western coast of the lake, with- 
out more definite locality. J. Thiele (1911, “Wiss. Ergebn. D. Z. Afr. Exp. (1907-08),’ 
III, p. 209) states that a specimen from the falls between Lakes Bolero and Luhondo 
in Ruanda (Schubotz Coll.) was shaped somewhat like P. moncetv. 
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Planorbis stanleyr E. A. Smith 


Planorbis stanleyi E. A. Smrru, 1888, Proc. Zodl. Soc. London, p. 55. J. THIELE, 
1911, ‘Wiss. Ergebn. D. Z. Afr. Exp. (1907-08), TL. 9.209. 

Lake Albert: originally described from that lake without more definite locality; 
Kassenje (Schubotz Coll.). 

This is perhaps a synonym of P. adowensis Bourguignat. 


Subgenus Gyravtus J. de Charpentier 


Planorbis subgenus Gyraulus “‘ Agassiz”’ J. DE CHARPENTIER, 1837, Neue Denk- 
schr. Allg. Schwéiz. Ges. Naturw., I, ‘Cat. Moll. Terr. Fluv. Suisse,’ p. 21. Type by 
designation of Clessin (1886): Plonoebis hispidus Draparnaud=P. albus 0. F. Mil- 
ler, one of the species originally included. 


Catllaudia BourGuIGNAT, 1883, Ann. Se. Nat. Zool., (6) XV, p. 99. Monotype: 
Caillaudia angulata Bourguignat = Planorbis costulatus Krauss. This is the only 
species mentioned in establishing the genus and as it is correctly defined by reference 
to Jickeli’s figure it must be taken as the type. C. letourneuai Bourguignat, of Lower 
Egypt, was not described until p. 129 of Bourguignat’s paper and was not mentioned 
on p. 99; moreover, that species appears to be also a Gyraulus and not a Segmen- 
tina as claimed by Pallary (1909, Mém. Inst. Egyptien, VI, 1, p. 58). 

Planorbis subgenus Nautilina Stein, 1850, ‘Leb. Schnecken u. Muscheln Umg. 
Berlins,’ p. 80. Type as fixed ib Clic (1886) : Planorbis. albus Miller (as a 
synonym of Gyraulus). : 

Shell thin, asa rule small, poe less than 1 em. in diameter; flattened as a 
whole and usually more or less angular at the periphery; the whorls few, rapidly or 
very rapidly enlarging, convex above and below. 

According to Annandale and Prashad the radula is as in Planorbis, proper. 
Branchial process simple. Penis relatively long, with a horny stylet; preputium of 
complicated structure; a single retractor muscle present. 


This subgenus or genus is distributed over most of the world. 
The following Ethiopian species appear to belong to Gyraulus. 


Planorbis (Gyraulus) abyssinicus Jickeli= Planorbis abyssinicus JIcKELI, 1874, 
Nova Acta Ac. Nat. Cur. Dresden, XX XVII, 1, p. 215, Pl. vi, figs. 2la-c. Toquor 
River near Mekerka, Abyssinia. Planorbis (Gyraulus) abyssinicensis GERMAIN, 1922, 
Rec. Indian Mus., XXI, p. 116. 

Planorbis abyssinicus var. graviert GERMAIN, 1904, Bull. Mus. Hist. Nat. Paris, 
p. 353. Andobed River, Abyssinia. 

Planorbis (Gyraulus) adansonii J. EK. Gray=Planorbis adansonii J. E. Gray, 
1850, in M. E. Gray, ‘Figures of Moll. Animals,’ IV, p. 119; based upon Adanson’s 
“le Coret, Coretus,” 1757, ‘Hist. Nat. Sénégal, Hist. des Coquillages,’ p. 7, Pl. 1, 
fig. 3. Podor, Sénégal. 

Planorbis (Gyraulus) sxthiopicus Bourguignat=Planorbis zxthiopicus Bour- 
GUIGNAT, 1883, Ann. Sc. Nat. Zool., (6) XV, p. 99. Planorbis costulatus JickEti (in 
part), 1874, Nova Acta Ac. Nat. Cur. Dresden, XX XVII, 1, p. 219, Pl. vit, figs. 23a-c 
(not of Krauss). Toquor River near Mekerka, Abyssinia. 

Planorbis (Gyraulus) anderssoni Ancey = Piciiiths anderssont ANCEY, 1890, Bull. 
Soc. Malacol. France, VII, p. 161. Omambonde, Ovampoland. J. a 1921, 
‘Wiss. Ergebn. Dewiech Sudpolat Expo VL, p, 100 hier? 
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Planorbis (Gyraulus ?) apertus E. v. Martens. See p. 128. 

Planorbis (Gyraulus) avakubiensis Pilsbry and Bequaert. See p. 127. 

Planorbis (Gyraulus) chudeaut Germain=Planorbis chudeaut GERMAIN, 1907, 
Bull. Mus. Hist. Nat. Paris, p. 274, fig. 28. Lake Chad at N’Guigmi. 

Planorbis (Gyraulus) cockburni Godwin-Austen= Planorbis cockburnt GODWIN- 
AUSTEN, 1883, Proc. Zo6l. Soc. London, p. 4, Pl. 1, figs. 2 and 2a-b. Sokotra. 

Planorbis (Gyraulus) coretus Dautzenberg=Planorbis coretus ‘‘Adanson’’ 
DAvuTZENBERG, 1890, Mém. Soc. Zool. France, III, p. 132, Pl. 1, figs. 9a-c. Bakel, 
Sénégal. This was described as being Adanson’s ‘le Coret, Coretus’”’; however, 
Adanson says that ‘‘les spires sont arrondies, renflées dans leur contour,’’ whereas the 
whorls are subangular in Dautzenberg’s species. The identity of the two seems 
therefore somewhat dubious; if they can be shown to be the same, Gray’s prior 
name P. adansonii will have to be used for this species. 

Planorbis (Gyraulus) costulatus Krauss. See p. 127 

Planorbis (Gyraulus) crawfordi Melvill and Ponsonby=Planorbis crawford 
MeEtviuu anp Ponsonsy, 1893, Ann. Mag. Nat. Hist., (6) XII, p. 111, Pl. 11, fig. 20. 
Van Staaden’s River, South Africa. 

Planorbis (Gyraulus) fouladougouensis Germain. See p. 126. 

Planorbis (Gyraulus) gardet Germain=Planorbis garder GERMAIN, 1909, Bull. 
Mus. Nat. Hist. Paris, p. 475; 1911, ‘Doc. Scientif. Miss. Tilho,’ IT, p. 192, PI. 1, figs. 
33-35. Lake Chad. 

Planorbis (Gyraulus) gibbonsi Nelson. See p. 126. 

Planorbis (Gyraulus) kigeziensis Preston = Planorbis kigeziensis Preston, 1912, 
Proc. Zod]. Soc. London, I, p. 190, Pl. xxxu1, figs. 5, 5a-b. Kigezi, 6,000 ft., in extreme 
southwestern Uganda, close to the border of the Belgian Congo. 

Planorbis (Gyraulus) kisumiensis Preston=Planorbis kisumiensis PRESTON, 
1912, Rev. Zool. Afric., I, 3, p. 327, Pl. xvu, fig. 10. Kisumu, Lake Victoria. 

Planorbis (Gyraulus) lamyi Germain. See p. 128. 

Planorbis (Gyraulus) leucochilus Melvill and Ponsonby = Planorbis leucochilus 
MELVILL AND PonsonBy, 1903, Ann. Mag. Nat. Hist., (7) XII, p. 607, Pl. xxx1, 
fig. 3. Killarney Lake, Pietermaritzburg, Natal. 

Planorbis (Gyraulus) misellus Morelet = Planorbis misellus MORELET, 1868, ‘Voy. 
Welwitsch, Moll. Terr. Fluv.,’ p. 85, Pl. v, fig. 5. Lake Quilunda, Angola. 

Planorbis (Gyraulus) natalensis Krauss=Planorbis natalensis Krauss, 1848, 
‘Sidafrik. Mollusk.,’ p. 83, Pl. v, fig. 9. Planorbis natalis SowERBY, 1877, ‘Conchol. 
Iconica,’*XX, Planorbis, Pl. rv, fig. 32. Umgeni River, Natal. 

Planorbis (Gyraulus) sperabilis Preston = Planorbis sperabilis Preston, 1912, 
Proc. Zodl. Soc. London, I, p. 190, Pl.xxxu1, figs. 4 and 4a-b. Gazi, Kenya Colony. 

Planorbis (Gyraulus) tilhoi Germain = Planorbis (Diplodiscus) telhot GERMAIN, 
1911, Bull. Mus. Hist. Nat. Paris, p. 134; 1916, ‘Doe. Scientif. Miss. Tilho,’ III, p. 
299, Pl. 1, figs. 1,2,and 9. Lake Chad and surrounding country. 

Planorbis (Gyraulus) toukotoensis Germain =FPlanorbis (Paraspira) toukotoensis 
GrrMatn, 1917, Bull. Mus. Hist. Nat. Paris, p. 526, Pl. vu, figs. 9-11. Tukoto, in the 


Bakoy River, Senegambia. 
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Planorbis (Gyraulus) gibbonsi Nelson 
Text Figure 8 


Planorbis (Gyraulus) gibbonsi Neison, 1878, Quart. Journ. of Conch., I, p. 379, 
Pl. rv, fig. 3 (type locality: Zanzibar Island). 

Planorbis gibbonsi Nelson. E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Be- 
schalte Weichth.,’ p. 150. 

Planorbis (Tropidiscus) gibbonsi Nelson. DAuTZENBERG AND GERMAIN, 1914, 
Rev. Zool. Afric., IV, 1, p. 42. 

Lake Albert: Kassenje (Stuhlmann Coll.). Lake Kisale at Kikondja (J. Be- 
quaert Coll.). : 

Dautzenberg and Germain synonymize with this Planorbis mutandaensis Preston, 
but we have been unable to find the description of that species. 


Fig. 8, Planorbis gibbons Nelson. Kabare, Lake Edward. 


Lake Edward: Kabare (J. Bequaert Coll.). 

Specimens which we refer to this species were found with P. foula- 
dougouensis, from which they are readily distinguishable by the wider 
spire and the smoother surface, which is merely striatulate. The width 
of aperture is a little less than one-third of the total diameter. These 
examples are somewhat smaller than the typical P. gibbons: compared, 
but do not seem to differ otherwise. Two figured measure: 


Diameter, 2.80 mm.; altitude, 0.8 mm.; 34 whorls. 
x 3.15 is hae + i 


Planorbis (Gyraulus) fouladougouensis Germain © 


Planorbis (Paraspira) fouladougouensis GmRMAIN, 1917, Bull. Mus. Hist. Nat. 
Paris, p. 523, Pl. vir, figs. 6-8 (type locality: Tukoto, in the Bakoy River, Senegambia). 


-Lake Edward at Kabare (J. Bequaert Coll.). 

A prominent feature of this species is the sculpture of close rib-strie. 
The spire is narrower than in P. gibbonsi, and the last whorl on the right 
side is decidedly wider than in P. misellus Morelet. The width of the 
aperture exceeds one-third of the total diameter. Diameter, 3.1 mm.; 
altitude, 0.9 mm.; 3% whorls. 

Planorbis Leen Preston, from Lake Victoria, must be a good 
deal like these specimens, but the description and figure are insufficient 
for decision. P. sperabilis Preston also seems to be related. 


1927] Pilsbry-Bequaert, The Aquatic Mollusks of the Belgian Congo 127 


Planorbis (Gyraulus) Avakubiensis, new species 
Text Figure 9 
Avakubi, in a woodland pool (J. Bequaert Coll.). 


The shell is about equally concave on both sides, thin, olivaceous, minutely, 
closely but not strongly striate, rather glossy. The whorls increase very rapidly. 
On the right side the concavity is rather funnel- or vortex-shaped, the whorls broadly 
rounded. The periphery is rounded, but a very little nearer the left side. The left 
side has a saucer-shaped concavity and rounded whorls. The aperture is large, its 
width more than one-third the total diameter of the shell, extremely oblique, cordate 
in front view. The peristome is thin; left margin curving strongly forward. 

Diameter, 2.7 mm.; altitude, 1 mm.; barely 3 whorls. 


The rapid increase of the whorls to the large, strongly oblique aper- 
ture and the nearly symmetrical curvature of the periphery characterize 
this species. It appears related to P. lamyz Germain, of Lake 
Tanganyika, but that is a larger shell, said to be quite solid, and “avec 
une angulosité inférieure assez marquée.”’ 


Fig. 9. Fig. 10. 
Fig. 9. Planorbis avakubiensis Pilsbry and Bequaert. Type. Avakubi. 
Fig. 10. Planorbis costulatus Krauss. Elisabethville. 


Planorbis (Gyraulus) costulatus Krauss 
Text Figure 10 


Planorbis costulatus Krauss, 1848, ‘Siidafrik. Mollusk.,’ p. 83, PI. v, fig. 8 (type 
locality: Umgeni River, Natal). JIcKELI, 1874, Nova Acta Ac. Nat. Cur. Dresden, 
XXXVII, 1, p. 219, Pl. vu, figs. 22a-c (Abyssinia). | 

Planorbis stelzneri E. v. Marrens, 1869, Malakoz. Blatter, XVI, p. 213 (Ailet, 


Eritrea) (not of Dohrn). 
Caillaudia angulata Bourauienat, 1883, Ann. Sc. Nat. Zool., (6) XV, p. 129 


(based upon Jickeli’s Pl. v1, figs. 22a-c of 1874). 
_ Kisanga River, an affluent of the Kafubo, near Elisabethville 
(Michael Bequaert Coll.). 

The very wide last whorl as seen from the right side, and the sculp- 
ture of fine, curved, radially retractive costule, with faint traces of 
spiral strie, are characteristic. The specimen agrees well with those from 
Abyssinia compared and also with Krauss’ figures and description. 
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We have not been able to compare directly South African specimens 
with the Abyssinian, but from the information at hand we fail to see the 
necessity of Bourguignat’s specific separation of the Abyssinian form. 


Other Species of Gyraulus Recorded from the Belgian Congo 
Planorbis (Gyraulus) apertus E. v. Martens 


_Planorbis apertus E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte 
Weichth.,’ p. 149, Pl. vi, fig. 17. Germain, 1912, Bull. Mus. Hist. Nat. Paris, p. 80; 
1916, op. cit., p. 198. 

Lake Edward: near Kirima on the northwestern shore (type locality; Stuhl- 
mann Coll.); near Kasindi (Gromier Coll.). 

It is possible that this species, of which we have seen no specimens, should be 
placed in the subgenus Hippeutis. 


- Planorbis (Gyraulus) lamyt Germain 


Planorbis lamyt GERMAIN, 1905, Bull. Mus. Hist. Nat. Paris, p. 256; 1908, 
‘Rés. Scientif. Voy. Afrique Foa,’ p. 638, figs. 4 and 5. 
Lake Tanganyika: at the southern end (type locality; Foa Coll.). 


Subgenus Hrepevutis J. de Charpentier 


Planorbis subgenus Hippeutis ‘ Agassiz’’ J. DE CHARPENTIER, 1837, Neue Denk- 
sehr. Allg. Schweiz. Ges. Naturw., I, ‘Cat. Moll. Terr. Fluv. Suisse,’ p. 22. Type by 
designation of Clessin (1886): Planorbis complanatus Draparnaud=P. fontanus 
Lightfoot, one of the two species originally included. 

Shell small or of moderate size, lenticular, convex above and narrowly and deeply 
umbilicate below. Spire of very few whorls, the last very broad, deeply embracing 
the foregoing, angular or subcarinate. Aperture lunate or subtriangular. The 
anatomy of the genotype has apparently not been worked out. In appearance Hip- 
peutrs is like Segmentina, but it lacks the internal lamelle. 


According to Germain this subgenus is strictly Palearctic, yet the: 
two following Ethiopian species appear to be true Hippeutis. 


Planorbis (Hippeutis) benguelensis Dunker=Planorbis benguelensis DUNKER, 
1845, Zeitschr. f. Malakoz., IT, p. 164; 1853, ‘Ind. Mollusc. Guin. Infer.,’ p. 8, Pl. 1, 
figs. 1-4. Planorbis bengalensis SowmrBy, 1877, ‘Conchol. Iconica,’ XX, Planorbis, 
Ploiv, fie: 27. Benguela: 


Planorbis (Hippeutis) junodi (Connolly) = Hippeutis junodi CoNNOLLY, 1922, 
Ann. Mag. Nat. Hist., (9) X, p. 121. Nwambukoto, Rikatla, Portuguese East Africa. 

It is possible that Planorbis apertus E. v. Martens should also be 
referred to this subgenus. 


SEGMENTINA Fleming 


Segmentina FLEMING, 1817, ‘Edinburgh Encyclopedia, Conchology,’ ed. vu, vol. 


XIT. Monotype: Nautilus lacustris (Lightfoot) Montagu=Planorbis nitidus 
O. F. Miiller. 


. !We have been unable to consult the original account of Segmentina. 
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Hemithalamus ‘‘Leach” Turron, 1831, ‘Manual Land Fresh-water Shells Brit. 
Isl.,’ p. 116. Asasynonym of Segmentina nitida. 

Planorbis subgenus Segmentaria Swainson, 1840, ‘Treatise «n Malacology,’ 
p. 3387. Monotype: S. lacustris Fleming = Planrobis nitidus O. F. Miller. Evidently 
a clerical error for Segmentina. 

Shell small or minute, planorboid, glossy; the whorls deeply embracing, the last 
very large and carinate or angular; aperture lunate or subtriangular. Cavity of the 
last whorl divided by several barriers, each typically composed of three transverse 
laminz, on parietal, upper, and basal margins, leaving a triramose passage. In some 
forms these laminz are more numerous, or they may be much reduced, or the parietal, 
or parietal and upper ones may be wanting. 


This genus differs from Planorbula by having the spire very narrow on 
both sides, especially on the left, where the whorl is broadly rounded, 
the angulation or zone of greatest convexity of the whorl being pe- 
ripheral, whilein Planorbula the periphery is rounded. In addition, the 
internal barriers are all transverse to the cavity and more than one set 
is usually present. The embryonic whorl has spiral lines of punctures, 
as in the subgenus Hippeutis, which Segmentina, moreover, resembles in 
general shape and from which stock it may have been derived. 

Segmentina is restricted to the Old World. The following Ethiopian 
species have been described. 

Segmentina angusta Jickeli. See below. 

Segmentina emicans (Melvill and Ponsonby) =Planorbis (Segmentina) emicans 
MELvILL AND Ponsonsy, 1892, Ann. Mag. Nat. Hist., (6) X, p. 241, Pl. x11, figs. 
13-13a. Zwartkop, Cape Colony. | 

Segmentina eussoensis Presron, 1912, Proc. Zod]. Soc. London, I, p. 191, Pl. 
xxxul, figs. 6 and 6a-b. Chanler Falls, Eusso Nyiro, Kenya Colony. 

Segmentina kanisaénsis Preston, 1914, Journ. Linn. Soc. London, Zool., XX XIT, 
p. 265, Pl. xvi, figs. 17-19. In the Nile at Kanisa. 

Segmentina kempi Preston. See p. 1380. 

Segmentina planodiscus (Melvill and Ponsonby) =Planorbis (Segmentina) 
planodiscus MELVILL AND PonsonBy, 1897, Ann. Mag. Nat. Hist., (6) XIX, p. 638, 
Pl. xvut, fig. 10. Umgeni River, Natal. 


Segmentina angusta ‘“‘H. v. Martens” Jickeli 
Text Figure lla, 6, c 

Segmentina angusta E. v. Martens, 1873, Malakoz. Blatter, XXI, p. 42 (nomen 
nudum). JicKeut, 1874, Nova Acta Ac. Nat. Cur. Dresden, XXXVII, 1, p. 220, 
Pl. vu, figs. 24a-c (type locality: Toquor River at Mekerka, Abyssinia). DavuTzEN- 
BERG AND GERMAIN, 1914, Rev. Zool. Afric., IV, 1, p. 48. 

Segmentina chevaliert GERMAIN, 1904, Bull. Mus. Hist. Nat. Paris, p. 468; 1905, 
op. cit., p. 256; 1908, ‘Rés. Scientif. Voy. Afrique, Foa,’ p. 639, figs. 6-7 (type locality: 
Lake Chad). | 

Lake Kisale at Kikondja (J. Bequaert Coll.). Lake Tanganyika: at the south- 
ern end (Foa Coll.; recorded as S. chevaliert). 
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A single example from Kikondja (J. Bequaert Coll.) agrees well with 
Jickeli’s description and figures. He says nothing about internal teeth, 
but his figure 24c appears to show traces of one or two. In the Katanga 
specimen four long radial teeth may be seen through the base; beyond 


the distal end of each one a very short tooth is seen above the periphery. 
Diameter, 3.0 mm.; altitude, 1.25 mm.; 4 whorls. 


Segmentina kempi Preston _ 
Text Figure 11d, e, f 
Segmentina kempi Preston, 1912, Proc. Zoél. Soc. London, I, p. 191, Pl. xxx11, 


figs. 7 and 7a-b (type locality: Kigezi, extreme southwestern Uganda, near the border 
of the Belgian Congo). | ; 


Fig. 11. a-c, Segmentina angusta Jickeli. Kikondja. d-f, S. kempi Preston. 
Near Elisabethville. 


Kisanga River, an affluent of the Kafubo, near Elisabethville 
(Michael Bequaert Coll.). , 

This form is distinguished from S. angusta Jickeli by the relatively 
high form, the abrupt angulation of the periphery close to the left side, 
the latter being broadly concave, and the narrower aperture. A set. 
of three teeth, placed as in S. nitida, is seen at the last third of the last 
whorl. 


Diameter, 3.25 mm.; altitude, 1.4 mm.; 44 whorls. 
Ee 2:0 ia 1285 4 fe 


Dautzenberg and Germain (1914, Rev. Zool. Afric., IV, 1, p. 43) 
synonymize this with S. angusta, but we cannot accept that view. 


1927] Pilsbry-Bequaert, The Aquatic Mollusks of the Belgian Congo 131 


PLANORBULA Haldeman 


Discus HALDEMAN, July, 1840, ‘Monograph of Limniades of North America,’ 
pt. 1, p. 4 of cover (not Discus of Fitzinger, 1833). Monotype: Planorbis armigerus 
Say. 

Planorbula HALDEMAN, October, 1840, op. cit., Suppl. to part 1, p. 2 (mew name 
for Discus Haldeman); 1842, op. cit., IV, Physade, p. 14. Monotype: Planorbis 
armigerus Say. . ? 

Coretus subgenus Dentatus ‘“‘Beck”’ Gray, 1847, Proc. Zoél. Soc. London, p. 181. 
Monotype: Planorbis armatus Gray, supposed to be Planorbis armigerus Say. 

Haldemanina Dawu, 1905, ‘ Alaska,’ XIII, p.97. Monotype: Planorbis wheatleyr 
Lea. | 
Planorbulina KE. v. Martens, 1899, ‘Biologia Centrali-Americana, Land and 
Fresh-water Mollusca,’ p. 400. For the group of Planorbis armagerus Say: evidently 
a clerical error for Planorbula. 

Shell small, planorboid, biconcave, showing the spiral broadly on both sides, 
deeply concave on the left side, nearly level on the right; whorls broadly rounded 
peripherally, angular or rounded on the left side. There is at some time in life an 
internal barrier in the throat composed of five or six transverse and entering teeth; 
these may, however, be resorbed in the course of growth so that in adult specimens 
there is often only one lamella and in some specimens the throat is unarmed. In the 
adult the aperture is margined internally with a thickened, whitish rib. 


The genus is only known from America and the Ethiopian Region. 
It is especially numerous in tropical America. The African species 
appear to be very closely related. 


Planorbula alexandrina (Ehrenberg) =Planorbis alexandrinus Ehrenberg, 1831, 
‘Symbole Physice, Evertebrata, I, Mollusca,’ p. [18]. Planorbula jickelit Bour- 
GUIGNAT, 1876, Bull Soc. Sc. Phys. Nat. Bordeaux, p. 80. Planorbula alexandrinensis 
GrrMatn, 1923, Rec. Indian Mus., XXI, p. 182. Type locality: between Alexandria 
and Rosette, Lower Egypt. The species is known from Egypt to Eritrea, and we 
have seen specimens from the-Bahr-el-Ghazal, Lake Abaja in Abyssinia, and Lake 
Rudolf. 

Planorbula boccardi PotbonERA, 1898, Boll. Lab. Zool. Anat. Comp. Torino, 
XIII, No. 313, p. 11, PL., figs. 22-25. Adi-Ugri, Eritrea. 

Planorbula tanganyicensis (E. A. Smith). See below. 

Planorbula tchadiensis GmrMAIN, 1904, Bull. Mus. Hist. Nat. Paris, p. 468; 
1908, in A. Chevalier, ‘L’ Afrique Centrale Frangaise,’ p. 510, Pl. v, figs. 8-9. Kuri 
Archipelago, Lake Chad. 

Planorbula tchadiensis var. inermis GERMAIN, 1911, ‘Doc. Scientif. Miss. Tilho,’ 
II, p. 193. Pl. 1, fig.19. Am Raya, Bahr el Ghazal. 


Species of Planorbula Recorded from the Belgian Congo 
Planorbula tanganyicensis (E. A. Smith) 


Segmentina (Planorbula) alexandrina var. tanganyicensis KE. A. Smiru, 1881, Proc. 


7061. Soc. London, p. 294, Pl. xxx1v, figs. 30-300. | | 
Planorbis alecandrinus var. tanganyicensis E. A. Smith. E. v. Martens, 


1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 150. 
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Planorbula tanganikana Bourcuienat, 1890, Ann. Sc. Nat. Zool., (7) X, p. 23. 

Planorbis alexandrina var. E. A. Smrru, 1904, Proc. Malacol. Soc. London, VI, 
2, Pp. 9d: 

Planorbula tanganyicensis E. A. Smith. Ancny, 1907, Bull. Scientif. France 


et Belgique, (5) IX, (1906), pp. 249 and 261. 
Lake Tadieuii eile: originally described from the lake mont 3 more definite 


locality (J. Thomson Coll.). 


Bulinine | 

Shell ovate or oblong, sinistral, Physa-shaped or narrowly elongate, turreted, 
frequently scalariform. 

This subfamily includes practically all Ethiopian species that were 
formerly regarded as Physe. They differ from the true Physide, 
however, in .the structure of the radula, which is as in Planorbis. In 
addition, the animal lacks the digitations of the mantle possessed by the 
Holarctic Physx, and has a pseudobranch. 

The subfamily Bulinine appears to be restricted at present to 
Australia, Oceania, New Guinea, Celebes, Japan, India, the Ethiopian 
and Malagasy Regions, the Mediterranean Subregion as far east as 
Mesopotamia, and the Antilles. Platyphysa Fischer (1883, ‘Manuel de 
Conchyl.,’ p. 510) was proposed as a group of Bulinus for Physa prin- 
septi Sowerby, a large-sized form from the Eocene of India; its correct 
place in classification is uncertain, but it may equally well be one of 

the Physide. 
| The following are the genera and subgenera at eset recognized 
among the Bulinine. 


Bulinus O. F. Miller. With Pyrgophysa Crosse, Ameria H. Adams, Glyptophysa 
Crosse, Physastra Tapparone-Canefri, and Iszdorella Tate as subgenera, some of 
which may prove untenable upon further study. The African species appear all to 
belong to Bulinus proper and to Pyrgophysa. See p. 135. 

Physopsis Krauss. See p. 142. | 

Plesiophysa Fiscumr, 1883, ‘Manuel de Conchyl.,’ p. 509. Monotype: Physa 
striata d’Orbigny. ‘Antilles. 

Miratesta P. AND F. Sarasin, 1897, Zool. Anzeiger, XX, p. 242; 1898, ‘Materia- 
lien z. Naturg. Insel Celebes, Die Siisswasser-Moll.,’ p.73. Monotype: M. celebensis 
P..and F. Sarasin. Celebes. 

Protancylus P. anp F. Sarasin, 1897, Zool. Anzeiger, XX, p. 280; 1898, 
‘Materialien z. Naturg. Insel Celebes, Die Siisswasser-Moll.,’ p. 84. Type by present 
designation: P. adherens P. and F. Sarasin. Celebes. 

Camptoceras Benson, 18438, Calcutta Journ. Nat. Hist., ITI, p. 465. Monotype: 
C. terebra Benson. India and Japan. 


Butinus O. F. Miiller 


_ Bulinus “ Adanson”’ O. F. Mtuuer, 1781, Der Naturforscher, XV, pp. 5 and 6. 
For four species: Bulinus perla [= Physa fontinalis (Linneus)], B. turritus, B. gela- 
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tenus, and B. senegalensis (this based upon Adanson’s “le bulin, Bulinus’”’). Type by 
tautonymy: Bulinus senegalensis O. F. Miller = ‘‘le bulin”’ of Adanson. 

Bullinus OKEN, 1815,‘ Lehrb. d. Naturgesch.,’ ITI, 1, p.303 (emendation of Bulinus 
Miller). Type by present designation: Bulinus senegalensis O. F. Miiller. 

Isidora EHRENBERG, 1831, ‘Symbole Physics, Evertebrata, I, Mollusca,’ p. 
[19]. For three species: I. hemprichii Ehrenberg, I. brocchii Ehrenberg, and I. 
forskali Ehrenberg. Type by designation of Gray (1847, Proc. Zodl. Soc. London, 
p. 180): J. hemprichit Ehrenberg = Physa truncata Audouin var. 

Diastropha Gray, 1840, in ‘Turton’s Manual Shells Brit. Isl.,’ 2d Ed., p. 16. 
Monotype: Physa contorta Michaud. 

Isodora A. Mousson, 1874, Journ. de Conchyl., XXII, p. 48. Misspelling of 
I sidora. : 

Scevola ‘Megerle”’ [v. Muhlfeld] Scuppmr, 1882, ‘Nomencl. Zoolog., Suppl. 
List,’ p. 300. Substitute for Bulinus. 

Pulmobranchia PELSENEER, 1894, C. R. Ac. Sci. Paris, CXIX, p. 355; 1895, 
Arch. de Biologie, XIV, 2, p. 372. Monotype: Physa lamellata E. A. Smith, of 
Madagascar. 

Shell ovate, or elongate, or turreted. Columella straight, rarely feebly sinuate, 


1 ever truncate below. 

H. M. Perry (1922, Trans. Roy. Soc. Trop. Med. Hyg. London, 
XVI, p. 272), who has kept Bulinus contortus of Egypt in an aquarium, 
writes of this species: ‘‘The eggs are deposited in little jelly-like sacs, 
which are firmly fixed on stones, reeds, or the shells of other mollusks by 
an extraordinarily tenacious cement material. Each sac contains from 
20 to 30 ova. The rapidity of development of the ovum is dependent on 
temperature and has been found to be complete in about 12 days at 22° C. 
It is much delayed when the ova are kept at lower temperatures. The 
minute mollusk emerging from the egg-sac is fully formed, and attains 
a fair size in four or five months.’ Brumpt (1922, Bull. Soc. Path. Exot. 
Paris, XV, p. 635) also observed the oviposition of that species and 
fizured the egg-masses which he describes as orbicular, flattened, and of a 
single layer of eggs. 

The name Bulinus was introduced into binomial nomenclature by 
O. F. Miller. He states that his intention was to provide genera for the 
fresh-water snails with two bristle-shaped tentacles with eyes at their 
inner bases. He suggests that the ‘‘Tellerschnecken” keep the name 
Planorbis, while Adanson’s name Bulinus could be accepted for the 
“Eyférmigen.’! Of the latter, four species were known to him. The 
first, Bulinus perla, was fully described and figured, and 1s recognized to 
be Physa fontinalis (Linneus). This species was designated type of 


1‘ h bis dahin, den Schneckenliebhabern zu _Gefallen, die den Begriff einer Teller- 
Rea be dene Byiore Ges nicht ausstehen kénnen, der Name Tellerschnecke denen mit plat- 
ter Schaale verbleiben, und die mit linglichen Schaalen den Adansonischen Namen Bulinus 


annehmen.” (1781, Der Naturforscher, Halle, XV, p. 6). 
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Bulinus by Herrmansen (1846, ‘Index Gen. Malac.,’ I, p. 140). Miiller’s 
fourth species was Bulinus senegalensis defined by a reference to Adan- 
son, 1757, ‘Hist. Nat. Sénégal, Hist. des Coquillages,’ p. 5, Pl. 1. He 
also states that ‘Adanson erfand thr einen neuen Geschlechtsnamen 
(Bulinus).”’ Obviously, therefore, Adanson’s Bulinus becomes type of 
- Bulinus by absolute tautonymy.! Otherwise the name Bulinus Miller, 
1781, would supersede Physa Draparnaud, 1801. 

The status of Bulinus Miiller has been discussed by von Martens,’ 
who accepted Physa fontinalis as its type, but refused to substitute 
Bulinus for Physa. Later, Dall? went over the ground, reaching a con- 
clusion which we accept without reserve. Finally, Kennard and Wood- 
ward‘ considered the question, concluding that Miiller’s “adoption of 
Adanson’s name (Bulinus) involves the acceptance of his shell as the 
type of the genus. Since, however, that is indeterminate, this post- 
Linnean revival of the name is rendered nugatory. But for that, 
Bulinus Miller would have precedence of Physa Draparnaud, 1801.” 

This conclusion seems to us incorrect in at least two statements. 
Adanson’s species has been determined. It was defined very well, and, 
with specimens from the type locality, no competent zodlogist would go 
astray in its identification. Its acceptance does not displace Physa, 
but, on the contrary, if it were to be thrown out as indeterminate, then 
Bulinus would take the place of Physa having Physa fontinalis as type. 
The International Rules expressly exclude indeterminate species from 
consideration in the selection of genotypes. 

Bulinus came into general use for the group under consideration 
and is to be found in the most widely used systematic works on general 
conchology, such as H. and A. Adams, “Genera of Recent Mollusca’; 
Tryon, ‘Structural and Systematic Conchology’; Fischer, ‘Manuel de 
Conchyliologie’ and others. 

The new name (or amended spelling) Bullinus originated with Oken, 
1815, and in recent years has been taken up by several authors. Oken’s 
work was a mere compilation from Miller; only the same species were 
mentioned. The revival of Oken’s name for the group was apparently 
due to the fact that Adanson, being pre-Linnean, could not properly be 
quoted for the genus, and to ignorance of the prior work of Miller. 
Bullinus Oken has no status in nomenclature according to the Rules of 


_?This conclusion is based upon the International Code of zodlogical yGgiedelsbare: Art. 30d, and 
Opinions 16 and 18 ; 
— 21898, in P. and F. Sarasin, ‘Materialien z. Naturg. Insel Celebes, Die Siisswasser-Moll.,’ 3 
$1905, ‘Harriman Alaska Exped., Land and Fresh-water Moll.,’ p. 105. ee 
41920, Proc. Malacol. Soc. London, XIV, pp. 86-88. 


’ 
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the International Commission, being an absolute synonym of Bulinus 
Miiller.! 


Subgenus BuLinus, proper 


Shell ovate, elongate-ovate, or globular, not turreted. In some species the spire 
flattened above. 


The following species are to be noted. 


Bulinus alluaudi (Dautzenberg) = Physa alluaudi DauTzENBERG, 1908, Journ. 
de Conchyl., LVI, p. 17, Pl. 11, figs. 11-12. Nairobi, Kenya Colony. 

Bulinus angolensis (Morelet)=Physa angolensis More.et, 1866, Journ. de 
Conchyl., XIV, p. 162; 1868, ‘Voy. Welwitsch, Moll. Terr. Fluv.,’ p. 88, Pl. rx, 
fig. 8. Physa algoensis G. B. SownrBy, 1873, ‘Conchol. Iconica,’ XIX, Physa, Pl. 
vil, fig. 53. Duque de Braganga, Angola. 

Bulinus benguelensis (Sowerby) =Physa benguelensis G. B. Sowmrsy, 1873, 
‘Conchol. Iconica,’ XIX, Physa, Pl. rx, fig. 77. Benguela. This species is, according 
to the figure, much like B. canescens (Morelet), with which it should perhaps be 
united. 

Bulinus brocchit (Ehrenberg) =Isidora brocchit EHRENBERG, 1831, ‘Symbole 
Physice, Evertebrata, I, Mollusca,’ p. [20]. Syria and Lower Egypt. This is fre- 
quently regarded as a synonym of B. truncatus (Audouin). 

Bulinus comptus (Melvill and Ponsonby) =Jsidora compta MELVILL AND Pon- 
sonBy, 1903, Ann. Mag. Nat. Hist., (7) XII, p. 606, Pl. xxxnu, fig. 14. Boksburg, 
Transvaal. . 

Bulinus contortus (Michaud) = Physa contorta MicHaup, 1829, Bull. Soc. Linn 
Bordeaux, III, p. 268, Pl., figs. 15-16. Type locality: Eastern Pyrénées, France; 
also said by Michaud to occur in Sicily. This is a common species in the Mediter- 
ranean Subregion apparently entering the Sudan and extending into Abyssinia.? 
Connolly even lists it from South Africa. According to certain authors it is the same 
as Ehrenberg’s Isidora hemprichii and I. brocchii, which are posterior, notwithstanding 
Annandale’s statement to the contrary (1922, Indian Jl. Med. Research, X, 2, p. 485). 
Moreover, B. contortus may ultimately prove to be the same as B. truncatus (Audouin), 
in which case the latter name will have precedence. 

The following names appear to be plain synonyms of B. contortus: Physa harpula 
Féerussac, 1823, Mém. Soc. Hist. Nat. Paris, I, p. 365 (nomen nudum); Physa mareo- 
tica ‘‘ Parreyss’’ SowERBY, 18738, ‘Conchol. Iconica,’ XIX, Physa, PI. x, fig. 78; Physa 
rivularis Paripri, 1836, ‘Enum. Moll. Sicil.,’ I, p. 146, Pl. rx, fig. 1; Physa scalata 
Merian, 1847, Ber. Naturf. Ges. Basel, p. 91; and Physa spiracea “ Parreyss”’ 
JICKELI, 1874, Nova Acta Ac. Nat. Cur. Dresden, XX XVII, 1, p. 204. 

Bulinus contortus var. rugosus (Pallary) = Bullinus contortus var. rugosa PALLARY, 
1909, Mém. Inst. Egyptien, VI, 1, p. 53. Tourah, Lower Egypt. 


1The combination ‘“‘ Bullinws Adanson,’’ used by some authors is ruled out because it is false— 
Adanson never used ‘‘ Bullinus’?—and because a pre-Linnean author is not quotable as authority for 


i specific names. f ! 
aye Dollfus, R. P. 1922.‘ Sur la présence en France et en Corse du Bullinus contortus (Michaud), 


héte intermédiaire de Schistosoma hxmatobium (Bilharz).’ Bull. Soc. Path. Exot. Paris, XV, pp. 208- 
12 


Brumpt, E. 1922. ‘La bilharziose au Maroc. Répartition du Bullinus contortus et du Planorbis 
metidjensis.’ Op. cit., XV, pp. 632-641. 
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Bulinus contortus var. saulcyi (Bourguignat)=Physa saulcyi BourGauienat, 
1856, Rev. Mag. Zool., (2) VIII, p. 230, Pl. xv, figs. 14-16; 1856, ‘Aménités Malaco- 
logiques,’ I, p. 168, Pl. xx1, figs. 14-16. Alexandria, Lower Egypt. | 

Bulinus corneus (Morelet) =Physa cornea MoreEteT, 1889, Journ. de Conchyl., 
XXXVIL, p. 16, Pl.1, fig. 8. Port Elizabeth, Cape Colony. According to v. Martens 
this is a synonym of B. zanzebaricus (Clessin). 

Bulinus coulboist (Bourguignat). See p. 139. 

Bulinus craveni (Sturany) = Physa lirata CRAVEN, 1880, Proc. Zo6él. Soc. London, 
p. 617, Pl. uv, fig. 10 (not Physa lirata Tristram, 1863). Physa cravent ANCEY, 
1886, Le Naturaliste, VIII, p. 358; Srurany, 1898, Denkschr. Math. Naturw. KI. 
Ak. Wiss. Wien, LX VII, p. 76. Mooi River, Transvaal. According to Dupuis (1923, 
Ann. Soc. Zool. Belgique, LIII, (1922), p. 81), this is the same as B. tropicus (Krauss), 

Bulinus crystallinus .(Morelet) = Physa crystallina MorELET, 1868, ‘Voy. Wel- 
witsch, Moll. Terr. Fluv.,’ p. 89, Pl. rx, fig. 1. Quiaposa River near Sange, Angola. 

Bulinus diaphanus (Krauss) =Physa diaphana Krauss, ieee, ‘Sidafrik. Mol- 
lusk.,’ p. 84, Pl. v, fig. 11. Umgeni Valley, Natal. 

Bulinus dybowskii Fiscusr, 1891, Nouv. Arch. Miss. cient. 1, p. 365, Pl. 
wl, figs. 4-4a. Southern Algeria (subfossil), and alive in Tunis, according to Pallary. 

Bulinus dybowskii var. alexandrinus (Pallary) =Bullinus dybowskii var. alex- 
andrina PaLLaRY, 1909, Mém. Inst. Egyptien, VI,1,p.53. Alexandria and Matarieh, 
Lower Egypt. 

Bulinus guerinit (Mittre)=Physa guerinit. iden: 1841, Rev. Zoolog. Soc. 
Cuviér., p. 68. This species was described from the Orient (“‘Levant’’); according to 
Bourguignat, it probably came from Egypt. 

Bulinus guernet (Dautzenberg) =Istdora guernet DAuTZENBERG, 1890, Mém. 
Soe. Zool. France, III, p. 183, Pl. 1, figs. lla-b. Tuabo, Senegambia. 

Bulinus hemprichi (Khrenberg) =Isidora hemprichiti EHRENBERG, 1831, ‘Sym- 
bole Physice, Evertebrata, I, Mollusca,’ p. [19]. Lower Egypt. 

Bulinus innesi (Pallary)=Bullinus innesi “‘Bourguignat’”? Patuary, 1909, 
Mém. Inst. Egyptien, VI, 1, p. 58, Pl. 11, figs. 41-42. Cairo, Lower Egypt. 

Bulinus innesi var. distortus (Pallary) =Bullinus innesi var. distorta PALLARY, 
1909, Mém. Inst. Egyptien, VI, 1, p. 58, Pl. 111, figs. 44-46. Tourah, Lower Egypt. 

Bulinus joubini (Germain) =Physa (Isodora) joubini GurMarin, 1907, Bull. 
Mus. Hist. Nat. Paris, p. 278, fig. 22. Lake Chad at Kuloa. 

Bulinus jousseaumi (Dautzenberg) =Isidora jousseaumi Dy coon, 1890, 
Mém. Soc. Zool. France, ITI, p. 132, Pl. 1, figs. 10a-b. Falls of the Felu River, near 

Medine, Senegambia. 

Bulinus laikipiaensis (Preston) = Physa laikipiaensis Preston, 1913, Rev. Zool. 
Afric., ITI, 1, p. 56, Pl. v,.fig. 14. Laikipia Plateau, at 7,000 ft., Kenya Colony. 

Bulinus masakaensis (Preston) = Physa masakaensis Preston, 1913, Rev. Zool. 
Afric., III, 1, p. 57, Pl. v, fig. 7. Masaka, southwestern Uganda. 

Bulinus mutandaensis (Preston) =Physa mutandaensis Preston, 19138, Rev. 
Zool. Afric., IIT, 1, p. 57, Pl. v, fig. 8. Lake Mutanda, southwestern’ t canda. 

Bas nyassanus (EK. A. Smith) =Physa nyassana BE. A. SmitH, 1877, Proc. 
Zoél. Soc. London, p. 717, Pl. yxxv, figs. 16-17. Lake Nyasa. 
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7 Bulinus parietalis (Mousson) =Physa parietalis Movsson, 1887, Journ. de 
Conchyl., XX XV, p. 298, Pl. xu, figs. 8-8a. Ondonga, Seuviarcebarn ‘Afries. 

Bulinus peninambraacnes: (PrdomePhoss permembranacea Preston, 1912, 
Rev. Zool. Afric., I, 3, p. 327, Pl. xvu, fig.8. Aberdare Range, Kenya Colony. 
| Bulinus vandapels (allan gaint: See p. 189. 

Bulinus rohlfst (Clessin) = Physa rohlfsi Cuessin, 1886, in Martini and Chem- 
nitz, ‘Syst. Conch. Cab. , 1, 17, Limneeiden,’ p. 349, Pl. xurx a 7. Kuka, Lake Chad. 

Bulinus pnmeen: Ghisatond = Physa rumrutiensis Preston, 1913, Rev. Zool. 
Afric., III, 1, p. 57. Between Rumruti and Mt. Kenya, Kenya Colony. 

Bulinus schackoi (Jickeli) =Isidora schackoi JickEi, 1874, Nova Acta Ac. Nat. 
Cur. Dresden, XXXVII, 1, p. 197, Pl. vu, fig. 12. Toquor River at Mekerka, 
Abyssinia. 

Bulinus schackot mut. minimus (Pollonera)=Isidora schackoi mut. minima 
PoLLONERA, 1898, Boll. Mus. Zool. Anat. Comp. Torino, XIII, No. 313, p. 12. Adi- 
Cani near daeancinl Eritrea. 

Bulinus senegalensis O. F. Miller. See p. 138. 

Bulinus sericinus (Jickeli) =Isidora sericina JicKELI, 1874, Nova Acta Ac. Nat. 
Cur. Dresden, XX XVII, 1, p. 194, Pl. 111, fig. 2 and Pl. vu, fig. 11. Province of Hama- 
sen, near Melero on the T oquor iver Abyssinia. 

Pollonera (1898, Boll. Mus. Zool. Anat. Comp. Torino, XIII, No. 313 Dp. L1, 
Pl., figs. 26-27) has described a doubtful variety harpula of this species, from between 
Asmara and Debaroa, Eritrea. | 

Bulinus strigosus: (E. v. Martens) =IJszdora strigosa E. v. Martens, 1897, 
‘Deutsch Ost Afr.. IV, Reschalte Weichth.,’ p. 139, Pl. vi, fig. 11. Lake Victoria, 
near Bukoba. J. Thiele (1911, ‘Wiss. Ergebn. D. Z. Afr. Exp. (1907-08),’ III, p. 
209) records this species from Lakes Mohasi and Bolero in Ruanda (Schubotz 
Coll.). 

Bulinus succinoides (E. A. Smith) =Physa succinoides E. A. Surru, 1877, Proc. 
Zool. Soc. London, p. 718, Pl. yxxv, figs. 19-20. Lake Nyasa. 

Bulinus syngenes (Pesicn = Physa syngenes PRESTON, 1913, Rev. Zool. Afric., 
III, 1, p. 56, Pl. v, fig. 10. Lake Naivasha, Kenya Colony. 

Buliane ichadiensis (Germain) = Bisa (Isidora) tchadiensis GERMAIN, 1905, 
Bull. Mus. Hist. Nat. Paris, p. 485; 1906, Mém. Soc. Zool. France, XIX, p. 225, Pl. 
Iv, figs. 5-6. Lake Chad. Germain (1905, op. cit., pp. 485-486) has named of this 
species the following varieties, all from Lake Chad: albida, brevispirata, castanea, dis- 
juncta, elata, regularis, translucida, and ventricosa. Of these, the var. regularis has 
been figured in 1906, Mém. Soc. Zool. France, XIX, p. 226, PI. rv, figs. 3-4, and 1908, 
in A. Chevalier, ‘L’ Absione Centrale Peinediae, p. 498, Pl. v, fig. 6. 

Bulinus transversalis (E. v. Martens) =Isidora panera ev Marrens, 
1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 139, Pl. v1, fig. 9. Ndukali in 
Burabide Island, Lake ee 

Bulinus trigonus (EK. v. Martens) =Physa trigona E. v. MARTENS, 1892, Sitz. 
Ber. Ges. Naturf. Fr. Berlin, p. 17. Jsidora trigona E. v. Martens, 1897, Meutach 
Ost Afr. , [V, Beschalte Wetohen.’ 1. 198; FL. v1, fig. 8.> Near fyitoine. Take Victoria, 
J. Thiele (1911, ‘Wiss. Ergebn. D. 7. Afr. Exp. (1907-08),’ ITI, p. 209) records this 
species from Lake Mohasi in Ruanda (Schubotz Coll ). 

- Bulinus trigonus var. altus (Germain) =Physa trigona var. alia GERMAIN,, 
1908, in A. Chevalier, ‘L’ Afrique Centrale Frangaise,’ p. 495. Lake Chad. 
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Bulinus trigonus var. columellaris (Germain) =Physa trigona var. columellaris 
Germain, 1908, in A. Chevalier, ‘L’ Afrique Centrale Frangaise,’ p. 496. Lake Chad. 

Bulinus trigonus var. solidus (Germain) =Physa trigona var. solida GERMAIN 
1908, in A. Chevalier, ‘L’ Afrique Centrale Frangaise,’ p. 496. Lake Chad. 

Bulinus tropicus (Krauss) =Physa tropica Krauss, 1848, ‘Siidafrik. Mollusk.,’ 
p. 84, PL. v, fig. 12. Physa cyrtonota Bourguienat, 1856, Rev. Mag. Zool., (2) VIII, 
p. 238, Pl. xv, figs. 1-2; 1856, ‘Aménités Malacologiques,’ I, p. 177, Pl. xx1, figs. 1-2. 
Lepenula River (between 25° and 26° S.), Transvaal (type locality of tropica); Oli- 
fants River (type locality of cyrtonota). Lepenula is a corruption of the native name 
of the Olifants River. 

Bulinus vaneyt (Germain) = Physa (Isodora) vaneyi GERMAIN, 1907, Bull. Mus. 
Hist. Nat. Paris, p.65; 1908, in A. Chevalier, ‘L’ Afrique Centrale Frangaise,’ p. 499, 
Pl. v, fig. 5. Kuri Islands in Lake Chad. 

Bulinus verreauxit (Bourguignat) = Physa verreauxii BouRGUIGNAT, 1856, Rev. 
Mag. Zool., (2) VIII, p. 237, Pl. xv, figs. 3-4; 1856, ‘Aménités Malacologiques,’ I, 
p. 176, Pl. xx1, figs. 3-4. Olifants River, Transvaal. 

Bulinus welwitschi (Morelet) = Physa welwitscht MorE LET, 1866, Journ. de Con- 
chyl., XIV, p. 162; 1868, ‘Voy. Welwitsch, Moll. Terr. Fluv.,’ p. 88, Pl. 1x, fig. 9. 
Bumbo River, Benguela. 

Bulinus zanzebaricus (Clessin) =Physa zanzebarica CLESSIN, 1886, in Martini 
and Chemnitz, ‘Syst. Conch. Cab., I, 17, Limneziden,’ p. 362, Pl. u1, fig. 5. Zanzibar. 
J. Thiele (1911, ‘Wiss. Ergebn. D. Z.Afr. Exp. (1907-08), ITI,’ p. 209) reports this 
species from Lake Karago and the falls between the Lakes Bolero and Luhondo, 
in Ruanda (Schubotz Coll.). 


Bulinus senegalensis O. F. Miller 
Text Figure 12a-c 

“Le Bulin, Bulinus’? ADANSON, 1857, ‘Hist. Nat. Sénégal, Hist. des Coquillages,’ 
p. 5, Pl.1. Type locality: Podor, Senegambia. 

Bulinus senegalensis O. F. MUuuer, 1781, Der Naturforscher, Halle, XV, p. 6. 

Bullinus senegalensis OKEN, 1815, ‘Lehrb. d. Naturgesch,,’ ITI, 1, p. 303. 

Bulinus adansoni J. E. Gray, 1850, in M. E. Gray, ‘Figures of Moll. Animals,’ 
IV, p. 119 (based on Adanson’s Bulin). 

Physa senegalensis BOURGUIGNAT, 1856, Rev. Mag. Zool., (2) VIII, p. 238; 1856, 
‘Aménités Malacologiques,’ I, p. 177. 

_ Bullinus bullin “ Adanson”’ Patuary, 1909, Mém. Inst. Egyptien, VI, 1, p. 51. 
New name for Bulinus adansoni Gray. 

Marécages de Podor, Senegal (H. Vignou Coll., 1872); No. 64128, 
AON ES OP. 

As the genotype of Bulinus is not well known, we venture to give 
some details of specimens from Adanson’s type locality. They agree 
fully with Adanson’s excellent account of this species. 

The shell is perforate, the whorls rounded, with sculpture of nearly 
regularly spaced low axial threads, more or less fine striation between 
them. The suture is well impressed. Aperture ovate, the outer lip 
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regularly arcuate. Columella slightly concave, reflected over, but not 
closing the perforation. 

Length, 2.85 mm.; diameter, 1.7 mm.; aperture, 1.55 mm.; 3% whorls. 

Some larger specimens in the same lot (Figs. 12b, c) differ somewhat 
in contour, are more strongly sculptured, and have the aperture narrower. 
These may possibly represent a different species—a point to be deter- 
mined by further collecting and observation in the original locality. — 
Figure 12c measures: 


Length, 4.4 mm.; diameter, 2.3 mm.; aperture, 2.3 mm.; 4% whorls. 


Fig. 12. Bulinus senegalensis O. F. Miller. a, typical. b-c, larger form- 
Marsh of Podor, Senegal. 


Species of Bulinus, proper, Recorded from the Belgian Congo 
Bulinus coulboisi (Bourguignat) 

Physa coulboisi BourGuieNnat, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. 1 
figs. 24.and 25; 1890, Ann. Se. Nat. Zool., (7) X, p. 14, Pl. 1, figs. 24 and 25. 

Isidora coulboisi Bourguignat. E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, 
Beschalte Weichth.,’ p. 139. E. A. Smrru, 1904, Proc. Malacol. Soc. London, VI, 2, 
p.99. Ancxry, 1907, Bull. Scientif. France et Belgique, (5) IX, (1906), p. 249. 

Physa (Isodora) coulboisi Bourguignat. Gmrmatn, 1905, Bull. Mus. Hist. Nat. 
Paris, p. 255; 1908, ‘Rés. Scientif. Voy. Afrique Foa,’ p. 640. 

Lake Tanganyika: originally described from the western shore of the lake, 
without more definite locality. 


Bulinus randabeli (Bourguignat) 

Physa randabeli BourcuicNnat, $888, ‘Iconogr. Malacol. Tanganika,’ PI. 1, 
figs. 26 and 27; 1890, Ann. Sc. Nat. Zool., (7) X, p. 12, Pl. 1, figs. 26 and 27. 

Isidora randabeli Bourguignat. E. v. Martens, 1897, ‘Deutsch Ost Afr., Ty, 
Beschalte Weichth.,’ p. 140. E. A. Smrru, 1904, Proc. Malacol. Soc. London, VI, 
2,p.99. Ancry, 1907, Bull. Scientif. France et Belgique, (5) IX, (1906), p. 249. 

Lake Tanganyika: Ubuari Peninsula (type locality). 


Subgenus PyreopHysa Crosse 


Pyrgophysa Cross, 1879, Journ. de Conchyl., X XVII, p. 208. Monotype: 
Pyrgophysa mariei Crosse, of Nossi Bé. 
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Pyrgobullinus Pattary, 1923, Archives Inst. Pasteur Afr. du Nord, III, p. 31. 
Emendation of Pyrgophysa. | 

Shell narrowly oval and slender, turreted, sometimes scalariform; the early 
whorls frequently carinate and flattened near the suture. 


There is no clear-cut division between the two subgenera of Bulinus, 
since certain forms, such as B. canescens (Morelet), can equally well be 
placed in either of them. 

Most of the species listed below are by certain authors regarded as 
mere synonyms, neanic stages, or variations of one extremely variable 
species. But, as in the case of Bulinus, proper, we do not attempt a full 


synonymy. 

Bulinus (Pyrgophysa) TE (@isreclet) = Phase apiculata MoRELET, 1868, 
‘Voy. Welwitsch, Moll. Terr. Fluv.,’ p. 90, Pl. vit, fig. 8. Loanda district (on the 

road between Camama and Caluinbo: Angola. 

Bulinus (Pyrgophysa) beccarit (Paladilhe) = Physa beccari PALADILHE, 1872, 
Ann. Mus. Civ. Genova, ITI, p. 28, Pl. 1, figs. 7-8. Aden, southern Arabia. 

Bulinus (Pyrgophysa) ee Gist) = Physu capillacea MORELET, 1868, 
‘Voy. Welwitsch, Moll. Terr. Fluv.,’ p. 89, Pl. vii, fig. 1. District of Libongo, and 
Lake of Quifangondo near Bengo, Angola. 

Bulinus (Pyrgophysa) canescens (Morelet) =Physa canescens MORELET, 1868, 
‘Voy. Welwitsch, Moll. Terr. Fluv.,’ p. 90, Pl. rx, fig. 3. Swamps of the Bengo 
River and of Quicuje, Angola. 

Bulinus (Pyrgophysa) clavulatus (Morelet) = Physa clavulata MorELET, 1868, 
‘Voy. Welwitsch, Moll. Terr. Fluv.,’ p. 98, Pl. tx, fig. 6. Swamps of the Daiide River, 
near Bombo, Angola. 

Bulinus (Pyrgophysa) dautzenbergi (Germain) = Physa (Pyrgophysa) dautzenbergt 
GERMAIN, 1905, Bull. Mus. Hist. Nat. Paris, p. 486; 1908, in A. Chevalier, ‘L’ Afrique 
Centrale Frangaise,’ p. 501, Pl. v, fig. 7. Lake Chad. 

Bulinus (Pyrgophysa) fischerianus (Bourguignat) = Physa fischeriana Bourcurt- 
GNAT, 1856, Rev. Mag. Zool., (2) VIII, p. 18, Pl. 11, figs. 1-3; 1856, ‘Aménités Mala- 
cologiques,’ I, pp. 146 and 179, Pl. x1, figs. 1-8. Physa fischeri A. T. DE ROCHEBRUNE 
AND GERMAIN, 1904, Mém. Soc. Zool. France, XVII, p. 11. Abyssinia. 

Bulinus (Pyrgophysa) forskalit (Ehrenberg). E. v. Martens (1866, Malakoz. 
Blatter, XIII, p. 100) has listed a var. elatior, from southern Abyssinia, which does 
not seem to have been described. See p. 142. 

Bulinus forskalit var. pulchellus (Pallary) = Bulliivis forskalt var. pulchella 
Pauuary, 1924, Mém. Inst. d’Egypte, VII, 1, p. 25. Alexandria, Lower Egypt. 

Bulinus (Pyrgophysa) gradatus (Melvill and Ponsonby) = Physa gradata MELVILL 
AND PonsonBy, 1898, Ann. Mag. Nat. Hist., (7) II, p. 129, Pl. vu, fig. 8. Brickfields 
near Grahsinekascn Gane Colony. 

Bulinus Pacontied lamellosus (Roth). See p. 142. 

Bulinus (? Pyrgophysa) ludovicianus (Mittre) =Physa WGiavscicaie MITTRE, 
1841, Rev. Zoolog. Soc. Cuviér., p. 68. Saint Louis, Senegambia. The generic befor 
ence of this species is doubtful; it possibly is a Physopsis. Certain authors synony- 
mize it with Bulinus senegalensis, but the description does not fit that species. 

Bulinus (Pyrgophysa) moreleti (A. Nobre)=Physa moreleti A. Nosre, 1905, 
Annaes Sc. Naturaes, Porto, IX, p. 15 (of separate), Pl. 1, figs. 29- aU. Luinha, poles 
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Bulinus (Pyrgophysa) o osoriot (A. Nobre) = Physa osarioi A. NoBRE, 1905, Annaes 
Sc. Naturaes. Porto, IX, p. 15 (of separate), Pl. 1, figs. 31-32. Gumba, Aadetat 

Bulinus (Paaspheen scalaris (Dunker). ae p. 142. 

Bulinus (Pyrgophysa) schmidtii Dunker=Bulinus schmidtit DUNKER, 1858, 
“Ind. Molluse. Guin. Infer.,’ p. 9, Pl. 11, figs. 7-8. Benguela. 

Bulinus Puedeohaed senna (Morelet) =Physa semiplicata MorELET; 
1868, ‘Voy. Welwitsch, Moll. Terr. Fluv.,’ p. 91. District of Pungo Andongo (near 
Mopopo and the Caranxa River) and also in the territory of Ambriz, Angola. This 
name is preoccupied by Physa semiplicata Kiister (1841-43), but as Morelet’s species 
is probably a synonym of B. forskalii, it seems unnecessary to rename it. 

Bulinus (Pyrgophysa). turriculatus (Morelet)=Physa turriculata MorE.et, 
1868, ‘Voy. Welwitsch, Moll. Terr. Fluv.,’ p. 92, Pl. rx, fig. 7. Near the Lucala 
River, Angola. 

Bulinus or op pres) wahlbergi (Krauss)=Physa wahlbergi Krauss, 1848, 
‘Siidafrik. Mollusk.,’ p. 84, Pl. v, fig. 18. Limpopo River, Transvaal. This is 
frequently sepaeauen as a synonym of B. forskalit. 


Bulinus (Pyrgophysa) forskalii (Ehrenberg) 
Plate XI, Figures 9, 9a 

Isidora forskalit EHRENBERG, 1831, ‘Symbole Physice, Evertebrata, I, Mollus- 
ca,’ p. [20] (type locality: Damiette, Lower Egypt). 

Isidora forskalt Ehrenberg. E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, 
Beschalte Weichth.,’ p. 141, Pl. 1, fig. 15. 

Bullinus (Pyrgophysa) forskali Ehrenberg. DauTzENBERG AND GERMAIN, 1914, 
Rev. Zool. Afric., IV, 1, p. 48. 

Pyrgophysa forskhali Ehrenberg. Pauuary, 1923, Archives Inst. Pasteur Afr. 
du Nord, TI, p. 31. 

Pyrgophysa nyangweensis PutzEys, 1898, Ann. Soc. Malacol. Belgique, XX XIII, 


Bull. Séances, p. vi, fig. 6. 
’ Physa jickelit “Krauss” JickEui, 1874, Nova Acta Ac. Nat. Cur. Dresden, 
XXXVII, 1, p. 199 (as a synonym of P. forskalit). 

Physa vitrea ‘‘Parreyss”’ JICKELI, 1874, op. cit., p. 199 (as a synonym of P. 
forskalit). 

Physa spiralis Férussac, 1827, Bull. Univ. Sc. Nat., X, p. 408 (nomen nudum). 
GERMAIN, 1921, ‘Faune Malacol. Terr. Fluv. Iles Mascareignes,’ p. 235, Pl. v1, 
figs. 6-14 (as a synonym of P. forskalit). 

Karungo, east of the Semliki River (Stuhlmann Coll.). Lake Kisale at Kikond- 
ja (J. Bequaert Coll.). Nyangwe (Dupuis Coll.; type locality of P. nyangweensis). 


Bambili (J. Rodhain Coll.). 

The specimens are perforate, slender, with a fine opi and spaced 
axial lamine on some early whorls, and agree with specimens and figures 
passing under this name.’ 

The largest example from Bambili measures: 

Length, 12 mm.; diameter, 3.6 mm.; aperture, 4.5 mm.; 6 whorls. 


1Ehrenberg’s type was a very young shell, relatively wider, the diameter about half the length. 
Jickeli has figured a series showing changes of contour with age. 
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Specimens from Dupuis, labelled forskalii, and evidently what he 
described as Pyrgophysa nyangweensis, agree with those from Bambili. 

Numerous forms close to forskalii in contour have been described, 
and in the series seen there appear to be several forms of at least sub- 
specific rank in south and northeastern Africa. 


Other Species of Pyrgophysa Recorded from the Belgian Congo 
Bulinus (Pyrgophysa) lamellosus (Roth) 

Isidora lamellosa Rotu, 1855, Malakoz. Blatter, II, p. 49, Pl. 1, figs. 14 and 15 
(type locality: Nile River). 

Bullinus forskali var. lamellosa Roth. DauTzENBERG AND GERMAIN, 1914, Rev. 
Zool. Afric., IV, 1, 1914, p. 44. 

According to E. v. Martens (1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth..,’ 
p. 141), this was based upon a young stage of B. forskalii. Dautzenberg and Germain 
(op. cit.) have recorded this form from Lake Kisale at Kikondja and the Lualaba 
River at Muyumbwe (in 9° S.) (both J. Bequaert Coll.). 


Bulinus (Pyrgophysa) scalaris (Dunker) 

Physa scalaris DuNKER, 1845, Zeitschr. f. Malakoz., II, p. 164 (type locality: 
Benguela). 

Bulinus scalaris DUNKER, 1853, ‘Ind. Mollusc. Guin. Infer.,’ p. 8, Pl. 11, figs. 
5-6. 

Pyrgophysa scalaris Dunker. DauTzENBERG, 1890, Mém. Soc. Zool. France, 
II, p.ts1, Pl. 1, fies. 20 and 120, 

Physa (Pyrgophysa) scalaris Dunker. GERMAIN, 1905, Bull. Mus. Hist. Nat. 
Paris, p- 290. 

Physa (Pyrgophysa) dunkert GERMAIN, 1905, Bull. Mus. Hist. Nat. Paris, p. eh 
footnote (new name); 1908, ‘Rés. Scientif. Voy. Afrique F'oa,’ p. 640. 

Dunker’s Physa alanis did not need to be renamed since it is not Be apika by 
‘“‘Physa scalaris Jay.”’ That species was described as Paludina scalaris and is not now 
placed in Physa, but in Planorbis. 

Lake Tanganyika: at the southern end (Foa Coll.). 


Puysopsis Krauss 


Physopsis Krauss, 1848, ‘Siidafrik. Mollusk.,’ p. 85. Monotype: Physopsis 
africana Krauss. 

Shell short or broadly ae with short and often flattened spire and elongate- 
ovate aperture. The columella bearing a spiral cord, obliquely or abruptly truncate 


below. 

This genus is only known from Africa and Madagascar. The species 
_ are few and mostly ill-defined. Connolly (1925, Trans. Roy. Soc. South 
Africa, XII, 3, p. 190) treats Physopsis as a subgenus of Isidora, stating 


that H. Watson did not find sufficient ground for generic distinction in 
the anatomy. ; 
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Physopsis abyssinica (E. v. Martens) Jickrent, 1874, Nova Acta Ac. Nat. Cur. 
Dresden, XX XVII, 1, p. 210, Pl. vir, figs. 15-16= Phase (Physopsis) abyssinica 
ER A ene 1866, Malekng, Blatter, XIII, p. 100. Physopsis eximia Bour- 
GUIGNAT, 1879, ‘Descript. Moll. Egypte,’ p. 18. Southern Abyssinia. : 

Physopsis africana Krauss. See p. 144. 

Physopsis africana globosa (Morelet). See p. 146. 

Physopsis africana var. ovoidea (Bourguignat). See p. 146. 

Physopsis africana var. stanleyana (Bourguignat). See p. 147. ; 

Physopsis choziensis Preston, 1913, Rev. Zool. Afric., III, 1, p. 55, Pl. v, fig. 12. 
Chozi River, a tributary of the Chimhen River, Notihenaeen Rhodesia. Dupuis 
and Putzeys [19238, Ann. Soc. Zool. Belgique, LIT, (1922), p. 75] refer this as a variety 
to P. africana and claim to have specimens from Leopoldville. 

Physopsis didiert A. T. Dp RoCHEBRUNE AND GERMAIN, 1904, Bull. Mus. Hist. 
Nat. Paris, p. 142; 1904, Mém. Soc. Zool. France, XVII, p. 10, Pl. 1, figs. 6 and 7. 
Dufile on the White Nile, Anglo-Egyptian Sudan. Dupuis and Putzeys [1923, Ann. 
Soc. Zool. Belgique, LIII, (1922), p. 75] refer this as a variety to P. africana and claim 
to have specimens ‘rom Elisabethville and Kasongo. 

Inarecent paper, M. Leriche! refers to Physopsis africana var. didieri specimens 
of a fossil snail from a silicified limestone of the valley of the Kampemba, an affluent 
of the Lufukwe River, Katanga. The published figures (Pl. v, figs. 1 la-c, and 5) 
appear to represent a species of Bulinus rather than of Physopsis. The alluvial 
deposit in which they cccur contains also remains of two species of Lymnza and one 
species of Planorbis, and oégones of Characeex (Alge). Itis found at the foot of the 
eastern escarpment of the Kundelungu Plateau, to the southwest of Lake Moero, 
and is probably of Pleistocene or possibly Upper Pliocene age. 

Physopsis exserta (Preston) = Physa exserta PRESTON, 1913, Rev. Zool. Afric., IIT, 
1, p. 56, Pl. v, fig. 9. Lake Baringo, Kenya Colony. This appears from the figure 
to possess a feebly truncate columella and is therefore better placed in Physopsis. 

Physopsis karongana (E. A. Smith) = Physa karongana E. A. SmitrH, 1898, Proc. 
Zo6l. Soc. London, p. 640, Pl. urx, fig. 15. Karonga on Lake Nyasa. Physopsis 
karongensis Dupuis AND PutzEys, 1928, Ann. Soc. Zool. Belgique, LIII, (1922), p. 75, 
as a synonym of P. africana globosa (Morelet). 

Physopsis meneliki BourcuiGNnat, 1885, ‘Moll. Choa,’ p. 25. Hauash River, 
Abyssinia. 

Physopsis nasuta E. v. Martens, 1879, Sitz. Ber. Ges. Naturf. Fr. Berlin, p. 
102; 1897, ‘Deutsch Ost Afr., [V, Beschalte Weichth.,’ p. wi Pl. vi, fig. 10 = Physop- 
sis bloyetti BouRGUIGNAT, 1889, ‘Moll. Afrique Equator.,’ p. 160. Bagamoyo, Tan- 
ganyika Territory (type seals of nasuta); near Kondoa, Tanganyika Rerbory 
(type locality of bloyetz). 

Physopsis natalensis (Kuster) =Physa natalensis ‘‘Krauss’’ Ktster, 1841-43, 
in Martini and Chemnitz, ‘Syst. Conch. Cab., I, 17, Limnezeiden,’ p. 8, PI. 1, figs. 12- 
14. Krauss, 1848, ‘Sitidafrik. Mollusk.,’ p. 84, Pl. v, fig. 10. Physa natalica Bour- 
' GUIGNAT, 1883, Ann. Sc. Nat. Zool., (6) XV, p. 98. Physa zuluensis MELVILL AND 
Ponsonsy, 1903, Ann. Mag. Nat. Hist., (7) XII, p. 606, Pl. xxxu, fig.4. Umgeni 
River, Natal (type-locality of natalensis); eastern Zululand (type locality of zuluensis). 


lLeriche, M. 1925. ‘Les fossiles du calcaire lacustre observé récemment sur le plateau du Kunde- 
lungu (Katanga):’ Rev. Zool. Afric., XIII, pp. 150-155, Pl. v. 
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This South African species has generally been placed in Bulinus, but the specimens we 
have seen show an oblique truncation of the columella. 

Physopsis preclara BourGuIGNAT, 1879, ‘Descript. Moll. Egypte,’ p. 14. Kin- 
gani River near Bagamoyo, Tanganyika Territory. 

Physopsis rekwaensis Preston, 1913, Rev. Yoo: Aire., 111, 1, p. 55, Pl. v, fig. 
11. Lake Rikwa, Tanganyika Territory. 

Physopsts soleiten Boureuienat, 1885, ‘Moll. Choa,’ p. 25, Pl. 1, fig. 11. Lake 
Haussa and Hauash River, Abyssinia. 

Physopsis tanganyice E. v. Martens. See p. 147. 


Physopsis africana Krauss 
Plate XI, Figures 6, 6a 
Physopsis africana Krauss, 1848, ‘Siidafrik. Mollusk.,’ p. 85, Pl. v, fig. 14 (type 
locality: Port Natal, Natal). E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Be- 
schalte Weichth.,’ p. 142. DavuTzENBERG AND GERMAIN, 1914, Rev. Zool. Afric., 
IV, 1, p. 45. Dupuis anp Purznys, 1923, Ann. Soc. Zool. Belgique, LIII, (1922), 
p. 74, figs. 8-10. 
Physa werneana “‘Troschel”’ Jickei, 1874, Nova Acta Ac. Nat. Cur. Dresden, 
. XXXVII, 1, p. 209 (as a synonym of Physopsis africana). 

__E. v. Martens records typical africana from Undussuma (Stuhl- 
mann Coll.) and.from the Nabambisso River and other brooks in the 
Niam-Niam Country (Schweinfurth Coll.). The last-named localities 
are from the region north of Faradje, from where we have seen numerous 
specimens of the subspecies globosa (Morelet), so that v. Martens’ 
material might perhaps also have belonged to that form. Of the locali- 
ties recorded by Dautzenberg and Germain for the typical form we have 
seen specimens of all, except those from Kibondo (between Bukama and 
Kikondja) and Lake Kisale at Kikondja (both J. Bequaert Coll.), and 
those we have examined we refer to the subspecies globosa (Morelet). 
We agree with Dupuis and Putzeys in attaching very little importance 
to the numerous varieties of P. africana. 

In the typical form of this species from Natal, Pl. XI, figs. 6, 6a, the 
spire is very obtuse, rounded, though variable in degree of depression, 
and the individual whorls are evenly rounded. The suture is rather 
shallow, the whorl rising steeply to it. The outer lip makes a small 
angle with the whorl at its posterior insertion. The columella proper is 
very short, its truncation deep and relatively abrupt. It is often larger 
than Krauss’ type—up to 17 mm. long. 

We find no typical africana in the Congo material examined, but a 
form abundant at Stanleyville is intermediate between typical africana 
and the subspecies globosa (Morelet). We hesitate to attach a special 
name to it. Specimens from Stanleyville are photographed in Pl. XI, 
figs. 7 to 7d. We have seen this form from the following localities: 
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Stanleyville, brook near the Falls of the Congo, February, 1915 
(Lang and Chapin Coll.).! Barumbu (J. Bequaert Coll.). Dolo, in the 
Stanley Pool, one young specimen (Maurice Bequaert Coll.). 

The shell is almost imperforate, thin, semi-transparent olive-buff. 
Summit obtuse, but the first whorl less flattened than in globosa The 
last whorl descends rapidly, causing the penult to appear prominent on 
the left, and the suture to appear deep. The last whorl is rather swollen 
at the shoulder; the outer lip therefore joining the whorl nearly at a 
right angle. ‘The point of greatest excavation of the inner lip is about 
mid-way of the whole right margin of the aperture (while in typical 
P. africana and P. a. globosa this point is far below the middle). The 
columella terminates obliquely and rather abruptly. 

Length, 13.0 mm.; diameter, 9.0 mm.; aperture, 9.3 mm.; 444 whorls. 

The size and color vary but little. There is the usual variation in 
degree of descent of the last whorl, though far the greater number agree 
with that shown in Pl. XI, figure 7. Plate XI, figs. 7a, 7b, 7c show 
extreme forms. es 

PI. XI, fig. 7d isan example selected to show fading out of the col- 
umellar truncation. Even in an oblique view in the aperture it is 
weak and strongly oblique. This character, often used in the discrimina- 
tion of species in this genus, varies widely in every large lot we have seen. 
We conclude that its average development in a‘long series is probably as 
reliable as any of the characters of these forms, but its shape in an 
_ individual specimen has little significance. 

“These tiny shells (Physopsis africana) are so well covered with the 
dirt at the bottom of small brooks or swampy places that they might ‘be 
easily overlooked. They are common about Stanleyville and often are 
found where there is just enough moisture to keep their surroundings 
damp.” Gia: 

As pointed out by Blacklock and Thompson (1924, Ann. Trop. Med. 
Paras., XVIII, p. 227), Physopsis prefers water that stagnates or runs 
slowly on a muddy bottom, where weed or grass grows in the water, and 
under high or low shade. ‘These three factors—mud, weed, and shade— 
appear to be essential for a favorable environment. The snail is not found 
in streams with a clean sandy bottom or with only a thin layer of mud 
over sand. 


1The snail figured by C. C. Chesterman (1923, Ann. Soc. Belge Méd. Trop., III, p. 75, Pl., fig. 2) 
from Yakusu near Stanleyville as “‘ Bullinus contortus”’ is Physopsis africana, as shown by specimens 
kindly sent to us by the author. According to Dr. Chesterman it 1s in that region the probable inter- 
mediate host of what appears to be an intestinal form of Schistosoma hematobium (Compare p. 91). 
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Physopsis africana globosa (Morelet) 
Plate XI, Figures 8-89 


Physa globosa Moreet, 1866, Journ. de Conchyl., XIV, p. 162 (type locality: 
Dande River, Angola). 

Physopsis globosa MorE.ET, 1868, ‘Voy. Wek, Moll. Terr. Fluv.,’ p. 93, 
Pl. ix, tig. 4. 

Physopsis ovoidea E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte 
Weichth.,’ p. 142, Pl. v1, fig. 18 (not of Bourguignat, 1879). 

Physopsis martensi GERMAIN, 1907, Bull. Mus. Hist. Nat. Paris, p. 65 (new name 
for P. ovoidea v. Martens). 


Yakuluku; Faradje (Lang and Chapin Coll. 45 Lubumbashi 
River near Elisabethville (Stappers Coll.; Michael Bequaert Coll.). 
Lake Moero at Kilwa and Lukonzolwa; Luvua River; Bulongo near 
Bukama; Lesse; Bukama (J. Bequaert Coll.). Watsa; Moto (L. 
Burgeon Coll.). | 

Larger, more elongate than typical P. africana; summit very obtuse 
(but very exceptionally individuals with an exserted spire occur, as 
shown in Pl. XI, fig.8,8f). The penult whorl is either regularly rounded 
or somewhat flattened on both sides of a more strongly curved median 
zone. The outer lip at its insertion makes a much larger angle with the 
whorl than in africana, but this angle varies somewhat. The highly 
polished surface often shows traces of minute axial wrinkles cut by spiral 
impressions. The columella is generally rather abruptly truncate, but 
in other examples in the same lots, rather weakly and more obliquely 
terminated. Specimens from Lubumbashi measure: 


Length, 20.0 mm.; diameter, 13.5 mm.; aperture, 15.0 mm.; 4% whorls. | 


Shc CLO) 13.0 “ 13:3 A 
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The series figured is from the Lubumbashi River near Elisabethville. 


Other Species of Physopsis Recorded from the Belgian Congo 
Physopsis africana var. ovordea (Bourguignat) 

Physopsis ovoidea BourcuienatT, 1879, ‘Descript. Moll. Egypte,’ p. 16 (type 
locality: Kingani River at Bagamoyo, Tanganyika Territory). GmrMarn, 1908, in A. 
Chevalier, ‘L’ Afrique Centrale Frangaise,’ p. 5038, Pl. v, fig. 4. 

Physopsis leroyt GRANDIDIER, 1887, Bull. Soc. Malacol. France, IV, p. 189 (type 
locality: Usagara, Tanganyika Territory). 

Physopsis africana var. ovoidea Bourguignat. DauTzENBERG AND GERMAIN, 
1914, Rev. Zool. Afric., IV, 1, p. 46. 

. Dautzenberg Sal Germain have recorded ve form from Shinsenda and the 
Luvua River (J. Bequaert Coll.). The Luvua River specimens we have referred to 
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P. africana globosa (Morelet) and it is probable that those from Shinsenda belonged to 
the same subspecies. 


Physopsis africana var. stanleyana (Bourguignat) 
Physopsis stanleyana BourcuiGnat, 1879, ‘Descript. Moll. Egypte,’ p. 14 (type 
locality: Kingani River near Bagamoyo, Tanganyika Territory). 


Physopsis stanleyt Bourguignat. A. T. pp RocHEBRUNE AND GERMAIN, 1904, 
Mém. Soc. Zool. France, XVII, p. 10. 

Physopsis africana var. stanleyi Bourguignat. DauTzENBERG AND GERMAIN, 
1914, Rev. Zool. Afric., IV, 1, p. 47. 

Dautzenberg and Germain have recorded this form from Stanleyville, Kindu, 
and Lake Moero at Lukonzolwa (J. Bequaert Coll.). The specimens from Stanley- 
ville we have examined and find that they agree with what is treated above as P. 
africana var.; those from Lukonzolwa are P. a. globosa (Morelet). 


Physopsis tanganyice E. v. Martens 


Physopsis tanganyice E. v. Marrens, 1897, ‘Deutsch Ost Afr., IV, Beschalte 
Weichth.,’ p. 144, Pl. vi, fig. 12. E. A. Smits, Proc. Malacol. Soc. London, VI, 2, 
p. 99. Ancry, 1907, Bull. Scientif. France et Belgique, (5) IX, (1906), p. 249. 

Lake Tanganyika: originally described from the lake without more definite 
locality (Reichard Coll.). 


Physide 
Shell sinistral, ovate or oblong, usually glossy, similar to Bulinus. 
Animal without a pseudobranch; the foot tapering to a point behind; tentacles 
long and slender. Radula having rastriform teeth in V-shaped rows, the side teeth 
all alike. 


PuysA Draparnaud 

Physa DRAPARNAUD, 1801, Tableau, pp. 31, 32. 

True Physz exist in northwestern Africa and also in Lower Egypt. 
According to Pallary (1909, Mém. Inst. Egyptien, VI, 1, p. 54), Bour- 
guignat’s Physopsis letourneuat (1879, ‘Descript. Moll. Egypte,’ p. 16) 
and Physopsis lhotellerii (1879, op. cit., p. 17) were based on young speci- 
mens of Physa acuta Draparnaud and Physa subopaca Lamarck re- 
spectively.! Pallary (1908, Bull. Inst. Egyptien, (4) III, (1902), p. 
89, Pl. 1, fig. 1) has also described a Physa subopaca var. nilotica from 
Gebelein, White Nile. 

Physa (Aplecta) waterloti Gmermatn, 1911, Bull. Mus. Hist. Nat. 
Paris, p. 322, fig. 57 (on p. 823), of Porto-Novo, Dahomey, has much the 
shell-characters of true European Physe. Its soft parts and radula are 


unknown, any surmises as to its relationships would be unwarranted. 
Physa mosambiquensis CuEssin, 1886, in Martini and Chemitz, ‘Syst. Conch. 


1A ccording to P. Manson-Bahr and N. H. Fairley (1920, Parasitology, XII, p. 49), Physa subopaca 
is common in the Canal Zone, Lower Egypt. 
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Cab.,.1, 17, Limneiden,’ p. 366, Pl. tiv, fig. 1. Mozambique. Connolly, 1925, 
Trans. Roy. Soc. South Africa, XIT, 3, p. 189, fig. 23. Lorenzo Marques. 

Connolly states that Thiele has confirmed the generic reference by examination 
of the radula. He mentions also that he possesses another Physa from Lake Naivasha 


Ancylidz 

Basommatophora in which the shell is simply conic, patelliform, or with the 
apex recurved, capuliform or crepiduliform; rarely planorboid. 

The mantle cavity is broadly open below, a well developed gill (pseudobranch) 
hanging from its deepest part. The jaw is composed of numerous narrow plates 
arranged inasemicircle. Radula with 1-to asymmetrically 4-cuspid centrals, laterals 
with 2, 3 or sometimes more cusps. . 

Fresh-water limpets are found abundantly in Africa wherever 
search has been made for small aquatic shells. Though Pulmonata, it is 
doubtful whether they ever breathe free air. Species living on sub- 
merged stones and shells certainly breathe water exclusively. Those 
living on plants near the top have often been observed to crawl to or 
above the surface of the water. Different species are found in these 
ecologically diverse stations. | | | 

While a number of species of Ancylide had been described from 
Africa, the first comprehensive work on the group was that of Bryant 
Walker, who has published! several papers on the species of south and 
of northern Africa, and who has recently issued an illustrated monograph 
of the South African species.2. Dr. Bryant Walker has kindly examined 
several of the species described herein. Our definitions of subfamilies 
and in part of genera were kindly supplied by him. 

The European genus Pseudancylus occurs in northern Africa, south 
to Abyssinia. The nearly world-wide Ferrissia and Gundlachia are found 
from the north to Cape Colony, while Burnupia is an exclusively African 
genus, ranging from the Cape to the equatorial region. It appears to 
be related to South American forms.® 

The generic nomenclature of Ancylide has been somewhat fully 
discussed by Walker, but so far as we know, genotypes have not been 
designated for two names introduced by Westerlund: 

‘Helicon Monti. 1810, ’? WEesTeRLUND, 1885, ‘Fauna Palaiarct. Binnenconch.,’ 
V, p. 88, asa synonym of Ancylus. | 

“Calytra Klein, 1763,’’ WESTERLUND, 1885, loc. cit., as a synonym of Ancylus.”’ 

‘‘ Helicon”? may be supposed to be an error for Helcton Denys de 
Montfort, a genus of Patellide. If, however, it is considered a new name 


11914, The Nautilus, XX VII, pp. 113-117 and 124-131. 

| 2B. Walker. 1924. ‘The Ancyclide of South Africa.’ Privately printed. 82 pp., 2 Pls. Although - 

the cover bears the date 1923, the paper was not distributed until the early part of 1924. 
8Pilsbry, 1920, Proc. Ac. Nat. Sci. Philadelphia, (1920), p. 8. 
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dating from Westerlund, it may take as type A. lacustris (Linnzus), 
since this is the type of Anctik: ‘of which genus Westerlund considered 
“Helicon” to be a synonym. 

“Calytra”’ was likely an error for Calyptra Klein, 1753 (‘Tentamen 
Methodi Ostracologice,’ II, p. 118). Klein’s work was prior to the 
foundation of the binominal system of nomenclature (1758). It may 
be disregarded in the selection of a type for the new name Calytra Wester- 
lund. As the latter was introduced as a synonym of Ancylus, A. lacus- 
tris (Linneeus) is to be taken as the type. 

Both of these names will thus become synonyms of Ancylus O. F. 
Miller, having the same genotype. 


Ferrissiinse Walker 


Shell patelliform, the apex more or less turned to the right, and finely radially 
striate, punctate or smooth. 

Radula with a bicuspid central, the base more or less wider below; laterals and 
marginals obliquely reflected above, with from three to five cusps owing to the 
splitting up of the mesocone and ectocone, which do not usually extend below the 
basal. 


FERRIssia Walker 

Ferrissia WALKER, 1903, The Nautilus, XVII, p. 15, as a section of Ancylus. 
Type by original designation: Ancylus rivularis Say. 

Apex minutely radially striate, the rest of the shell smooth or radially striate; 
the aperture not contracted by a partition or deck at any stage. 

Bryant Walker gives the distribution as “‘ world-wide, but lacking in 
Europe and apparently in Siberia, Syria, and the south shore of the 
Mediterranean (excepting in the Nile Valley, and a single, possibly 
adventitious species in Algeria), Madeira and the Canary Islands; 
apparently also wanting in Mexico, Central and South America.’ 

The following species of Ferrissia are known from the Ethiopian 
Region. 

Ferrissia burnupi B. WALKER, 1924, ‘Ancylidz of South Africa,’ p. 67, fig. 28 
(on p. 69); Pl. 11, fig. 23=Ancylus (Ferrissia) burnupt B. WauKEr, 1912, The 
Nautilus, XXV, p. 142. Equeefa River, Natal. Elsewhere in Natal and Transvaal. 
Ferrissia cawstont B. WALKER, 1924, ‘Ancylide of South Africa,’ p. 70, Pl. 11, 
figs. 25-26. Mooi River, Potchefstroom, eansvaal Elsewhere in Tranevaal, This 
species was mentioned as Ancylus cawstont * ‘Burnup” by Cawston (1918, Parasit- 


ology, XI, p. 94). 
Ferrissia chudeaui GERMAIN, 1917, Bull..Mus. Hist. Nat. Paris, p. 526, figs. 12-14 


(on p. 526) and 15-17 (on p. 527). Bakoy River at Tukoto, Senegambia. 


1Patella lacustris Linnseus was designated as the type of Ancylus Miller by Children, 1823, ‘La- 
marck’s Genera of Shells,’ p. 95. 
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Ferrissia connollyi B. WALKER, 1924, ‘Ancylide of South Africa,’ p. 69, Pl. 11, 
fig. 24=Ancylus (Ferrissia) connollyt B. WALKER, 1912, The Nautilus, XXV, p. 143. 
Black River, Maitland, Cape Colony. Elsewhere in Cape Colony and Natal. 

Ferrissia fontinalis B. WaLKuR, 1924, ‘Ancylide of South Africa,’ p. 73, Pl. 1, 
fig. 27= Ancylus (Ferrissia) fontenalis B. WALKER, 1912, The Nautilus, X XV, p. 144. 
Ranjesfontein, Pretoria District, Transvaal. Elsewhere in Transvaal, Orange Free 
State, and Natal. 

Ferrissia gunodi ConNOLLy, 1925, Trans. Roy. Soc. South Africa, XII, 3, p. 
200, fig. 26. Nwambukoto Pool near Rikatla, Portuguese East Africa. 

Ferrissia lacustris B. WALKER, 1924, *‘Ancylidz of South Africa,’ p. 71, Pl. 1, 
fig. 20. Lake Chrissie, Transvaal. 

Ferrissia natalensis B. WALKER, 1924, ‘Ancylide of South Africa,’ p. 74, Pl. 1, 
fig. 21. South Coast Junction, Natal. Eleswhere in Natal. 
: Ferrissia victoriensis B. WALKER, 1924, ‘Ancylide of South Africa,’ p. 75, Pl. 11, 
fig. 28 = Ancylus (Ferrissia) victoriensis B. WALKER, 1912, The Nautilus, XXV, p. 144. 
Victoria Falls, Zambezi River, Rhodesia. 

Ferrissia zambesiensis B. WALKER, 1924, ‘ Ancylidez of South Africa,’ p. 75, Pl. 
11, fig. 29= Ancylus (Ferrissia) zambesiensis B. WALKER, 1912, The Nautilus, XXV, 
p. 144. Victoria Falls, Zambezi River, Rhodesia. 


According to B. Walker (1914, The Nautilus, XX VII, p. 116) the 
species recorded by Blanford (1870, ‘Observations on the Geology and 
Zoology of Abyssinia,’ p. 472) from a small stream near Mai Wahiz, 
Tigre, Abyssinia, as ‘‘ Ancylus verruca Benson,” ig also a Ferrissia. Its 
specific identity, however, is uncertain. 


5 fa 
_ KIncarpiInLta Hannibal ; 


| Kincaidilla HANNIBAL, 1912, Proc. Malacol. Soc. London, X, p. 148. Type by 
original designation: Ancylus fragilis Tryon. | 
Shell patelliform, similar to Ferrissza except that at a resting stage a septum is 
formed over the posterior part of the aperture. The shell sometimes attains full 
size without forming the septum. | 


Three African species formerly referred to Gundlachia are now known 
to belong to this genus. 


Kincaidilla equeefensis (Walker) =Gundlachia equeefensis B. WALKER, 1924, 
‘Ancylide of South Africa,’ p. 79, fig. 29; Pl. 1, fig. 33= Ancylus (Ferrissia) equee- 
fensis B. WaLKmr, 1912, The Nautilug XXV, p. 143. Equeefa River, Natal. 

Kincaidilla farguhari (Walker) =Qundlachia farquhari B. WALKER, 1924, 
“Ancylide of South Africa,’ p. 78, Pl. ur, figs. 30-32=Gundlachia sp. B. oe cor 
1914, The Nautilus, X XVII, p. 129, {Soto Brack Kloof River near Grahamstown, 
Cape Colony. 

Kincaidilla Vhotelleriec (Walker) =Gundlachia V hotelleriei “Bourguignat”’ B. 
WALKER, 1914, The Nautilus, XX VII, p. 128, Pl. vu, figs. 15-21. Alexandria, Egypt. 


BuRNUPIA Walker 


Burnupia B. WALKER, 1912, The Nautilus, XXV, p. 139; asasection of Ancylus. 
Type by original apsionaticn: Ancylus caffer Krauss. 
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Shell with radially punctate apex: more or less elevated, patelliform or approach- 
ing the capuliform shape of Pseudancylus. 

“Radula with a bicuspid central tooth, the base wider below; laterals with three 
major cusps, the endocone and mesocone more or less united, and frequently entirely 
concrescent; additional small cusps are frequently developed on either side of the 
ectocone; the laterals gradually pass into the marginals by a progressive splitting up 
of the cusps, until in the perfect marginals the cusps are all substantially of the same 
size and practically the same as those of Ferrissia”’ (Walker). 


Distribution: South Africa, north to British East Africa and the 
eastern Congo drainage. 


The following Ethiopian species have been described: 


Burnupia alta Pilsbry and Bequaert. See p. 153. 

Burnupia brunnea B. WaLKER, 1924, ‘Ancylide of South Aine,” py 38, te. 21; 
Pl. 1, fig. 4. Zoutpansberg, Transvaal. Elsewhere in Transvaal and Natal. 

Burnupia caffer (Krauss). See p. 152. 

Burnupia capensis B. WaLKER, 1924, ‘Ancylide of South AITIGE! pda let, 
fig. 7 = Ancylus (Burnupia) caffer var. capensis B. WALKER, 1912, The N autilus, XXV, 
p. 141. Lakeside, Cape Peninsula, Cape Colony. Elsewhere in Cape Colony. 

Burnupia capensis var. natalensis B. WALKER, 1924, ‘Ancylide of South Africa,’ 
p. 45, fig. 23 (on p. 46); Pl. 1, fig. 8. Umhlatuzani River, Malvern, Natal. Elsewhere 
in Natal. 

Burnupia crassistriata (Preston) = Ancylus crassistriatus PRESTON, 1911, Ann. 
Mag. Nat. Hist., (8) VII, p. 475, Pl. x11, fig. 35. Between Rumruti and Mt. Kenia, 
Kenia Colony. 

Burnupia edwardiana Pilsbry and Bequaert. See p. 154. 

Burnuptia farquhari B. Waker, 1924, ‘Ancylidex of South Africa,’ p. 41, fig. 22 
(on p. 42); Pl. 1, fig. 6=Ancylus (Burnupia) caffer var. farquhari B. WALKER, 1912, 
The Nautilus, XXV, p. 140. York, East Griqualand. Elsewhere in Cape Colony. 

' Burnupia gordonensis (Melvill and Ponsonby) B. Waukur, 1924, ‘Ancylide of 
South Africa,’ p. 34, fig. 20 (on p. 36); Pl. 1, fig. 3=Ancylus (Ferrissia) gordonensis 
MELVILL AND PonsonBy, 1903, Ann. Mag. Nat. Hist., (7) XII, p. 606, Pl. xxxz, 
fig. 2. Gordon Falls, Natal. Elsewhere in Natal and Cape Colony. 

Burnupia kempt. (Preston) =Ancylus kempi: Preston, 1912, Proc. Zodl. Soe. 
London, II, p. 190, Pl. xxx1, fig. 2 and 2a. Kigezi, southwestern Uganda, 5,000 ft. 

Burnupia kimiloloensis Pilsbry and Bequaert. See p. 153. | 

Burnupia mootensis B. WALKER, 1924, ‘ Ancylide of South Africa,’ p. 47, fig. 24; 
Pl.1, fig. 9= Ancylus (Burnupia) mooiensis B. WALKER, 1912, The Nautilus, XXV, p. 
141. Mooi River, Potchefstroom, Transvaal. 

Burnupia mooiensis var. dubiosa B. WALKER, 1924, ‘Ancylide of South Africa,’ 
p. 49, Pl. 1, fig. 10=Ancylus (Burnupia) mooiensis var. dubiosus B. WALKER, 1912, 
The Nautilus, XXV, p. 142. Pienaars Poort near Pretoria, Transvaal. Elsewhere in 
Transvaal, 

Burnupia nana B. Waker, 1924, ‘Ancylide of South Africa,’ p. 39, PI. 1, 
fig. 5= Ancylus (Burnupia) caffer var. nanus B. WALKER, 1912, The Nautilus, XXV, 
p. 139. Karkloof Stream, Natal. Elsewhere in Natal and Transvaal. 

Burnupia obliqua (Kiister)=Ancylus obliquus “ Krauss’ Ktster,” 1853, in 
Martini and Chemnitz, ‘Syst. Conch. Cab., I, 6, Ancylinen,’ PI. 1, figs. 18-20 (with- 
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out description); CLEssin, 1882, op. cit., p. 36 (as a synonym of A. caffer). No 
locality mentioned; not A. obliquus Broderip and Sowerby, 1832. B. Walker lists 
this as a dubious synonym of Burnupia stenochorias (Melvill and Ponsonby). 

Burnupia ponsonbyi B. WaLKER, 1924, ‘Ancylide of South Africa,’ p. 51, Pl. 1, 
fig. 12. Umgeni River,-Natal. Elsewhere in Natal. 

Burnupia ponsonbyt var. diminutiva B. Waker,’ 1924, ‘Ancylide of South 
Africa,’ p. 53, Pl. 1, fig. 18. Vaal River, Christiana, Transvaal. 

Burnupia stenochorias (Melvill and Ponsonby) B. WaLkKER, 1924, ‘Ancylide of 
South Africa,’ p. 53, fig. 25 (on p. 55); Pl. 1, figs. 14 and 15=Ancylus (Ferrissia) 
stenochorias MELVILL AND PonsonBy, 1903, Ann. Mag. Nat. Hist., (7) XII, p. 607, 
Pl. xxx1, fig. 1. Ebb en Vloed, Port Elizabeth, Cape Colony. Elsewhere in Cape 
Colony and Natal. : : 

Burnupia stuhlmanni (E. v. Martens) =Ancylus stuhlmanni E. v. Marrens, 
1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 151, Pl. 1, figs. 19 and 196. 
Busisi, Lake Victoria. It is said to be in large part flat, but with a steeply raised, 
blunt apex; concentrically striate; the apex with radial rows of impressed punctures. 
Length, 2.3 mm.; width, fully two-thirds of the length; height, two-fifths of the 
length. Dautzenberg and Germain (1914, Rev. Zool. Afric., IV, 1, p. 47) have re- 
corded this species from the Lualaba River at Kalengwe and Lake Moero at Lukon- 
zolwa (both J. Bequaert Coll.). The specimens from Kalengwe, which we have seen, 
are in our opinion not stuhlmanni and we describe them below as Burnupia walkeri. 
We have not seen specimens from Lake Moero. 

Burnupia transvaalensis Craven. See p. 154. 

Burnupia transvaalensis var. apicata B. WALKER, 1924, ‘Ancylide of South 
Africa,’ p. 64, fig. 26; Pl.1, fig.19. Vaal River, Boshof, Orange Free State. Elsewhere 
in Transvaal and Cape Colony. 

Burnupia trapezoidea (O. Boettger). See p. 155. 

Burnupiaverreaucu (Bourguignat) B. WaLKER, 1924, ‘ Ancylide of South Africa,’ 
p. 50, Pl. 1, fig. 11 =Ancylus (Ancylastrum) verreauxit BourGuIGNaAT, 1858, Rev. Mag. 
Zool., (2) V, p. 8351; 1854, op. cit., (2) VI, Pl. 1, figs. 1-8. Cape of Good Hope. Else- 
where in Cape Colony and Transvaal. an 

Burnupia vuleanus B. WaLKER, 1924, ‘Ancylide of South Africa,’ p. 66, Pl. 11, 
fig. 22. Mooi River, Potchefstroom, Transvaal. 

Burnupia walkert Pilsbry and Bequaert. See p. 154. 


Burnupia caffer (Krauss) 
Plate XII, Figures 3 and 3a 


Ancylus caffer Krauss, 1848, ‘Stidafrik. Mollusk.,’ p. 70, Pl. 1v, fig. 13 (type 
locality: Pietermaritzburg, Natal). Boureurenar, 1862, ‘Spicilége Malacol.,’ p. 
193. Criusstn, 1882, in Martini and Chemnitz, ‘Syst. Conch. Cab., I, 6, Ancylinen,’ 
p.36) Play, aes. 

: Ancylus caffra Krauss. SowERBy, 1872, ‘Conchol. Iconica,’ XX, Ancylus, Pl. i, 
g. d. 

Ancylus gaulus GouLp, 1859, Proc. Boston Soc. Nat. Hist., VII, p. 40 (type 

locality: Cape of Good Hope); 1862, ‘Otia Conchol.,’ p. 106. 


ee 


a Oe to J. Thiele, 1911, ‘Wiss. Ergebn. D. Z. Afr. Exp. (1907-08),’ III, p. 209, who examined 
ype. 
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Ancylus (Burnupia) caffer Krauss. B. WaLKER, 1912, The Nautilus, X XV, p. 
139. Connouxy, 1912, Ann. South African Mus., XI, p. 239. 

Burnupia caffra eae B. WALKER, 1924, ‘oh Suet of South Africa,’ p. 31, 
figs. 7 (on p. 16), 18 (on p. 30), and 19 en 33); Pl. a figs: 1 and:2. 

Lubumbashi River, on dead Etheria shells; Panda River, an 
affluent of the Lufira, at Likasi (both Michael Bequaert Coll.). 

The elevated shell has the somewhat hooked apex at the posterior 
fourth, and, viewed from above, much nearer to the right margin than 
to the median line. Anterior and left slopes are quite convex. The apex 
is dented near the top, and marked with radial series of punctures; the 
rest of the shell has fine, close, radial strize. 


Length, 4.8 mm.; width, 3.2 mm.; height,2.0 mm. Panda River. 
hin we S e 4.0 Ot es _ Lubumbashi River. 


The specimens have been compared with South African material, 
and the identification of those from the Panda River has been confirmed 
by Bryant Walker. 


Burnupia kimiloloensis, new species 
Plate XII, Figures 2 and 2a 
Kimilolo River near Elisabethville (Michael Bequaert Coll.). 


The shell is regularly elliptical, rather strongly elevated, moderately solid, pale 
cinnamon buff. The apex is at the posterior fourth of the length and left fourth of 
the width, and is somewhat recurved, blunt, with a distinct apical pit and radial 
series of punctures. The later growth is finely but very distinctly striate radially, 
the striz slightly rippled. The anterior slope is very strongly convex, posterior slope 
concave above, then straight. The right slope is nearly straight, the left some- 
what convex. 

Length 6.4 mm.; width, 4.5 mm.; height, 2.4 mm. 

This is more strongly sculptured than other species of the region 
we have examined, but is similar in this character to the specimens of 
B. stenochorias which we have seen. It differs from the large form of B. 
stenochorias by the blunter summit, which in a dorsal view is decidedly 
farther from the left’ margin of the shell. 8B. caffer has a much more 


recurved apex than the present species. 


Burnupia alta, new species 
Plate XII, Figures 5 and 5a 
Kisanga River near Elisabethville (Michael Bequaert Coll.). 


The shell is thin, oval, the left outline a little more convex than the right, anterior 
end broadly rounded, posterior a little more narrowly so. The summit is blunt, with 
the apical pit conspicuous, having radially punctate sculpture, situated well towards 
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the left side and slightly behind’ the posterior fourth of the length. The posterior 
_slope is strongly concave, the anterior convex; right slope straight and steep, the 
left convex. Sculpture of weak but distinct radial striz. 


Length, 3.5 mm.; width, 2.45 mm.; height, 1.5mm. Type. 
saree! TAS eg titel «aye Paratype. 


Smaller and relatively higher than the related B. caffer. 


Burnupia transvaalensis (Craven) 
Plate XII, Figures 1 and la 


Ancylus transvaalensis CRAVEN, 1880, Proc. Zoél. Soc. London, p. 617, Pl. Lv11, 
fig. 11 (type locality: Mooi River, Transvaal). 

Ancylus (Burnupia) transvaalensis Craven. B. WALKER, 1912, The Nautilus, 
XXV, p. 142. 


Burnupia transvaalensis Craven. B. WALKER, 1924, ‘ Ancylide of South Africa,’ 
0,62, 4 les 18. | 

Lubumbashi River, on Pata Etheria shells; Panda River at Likasi 
(both Michael Bequaert Coll.). 

The apex is less recurved and the radial sculpture weaker than in 
B. caffer, with which the specimens were found associated. The figured 
specimen from the Panda River measures: 

Length, 5.8 mm.; width, 4.0 mm.; height, 2.25 mm. 


Burnupia edwardiana, new species 
| Plate XII, Figures 4 and 4a 
Kabare, Lake Edward (J. Bequaert Coll.). 


The shell is thin, small, oval, the left outline more convex than the right, the 
apex glossy, blunt, a little in front of the posterior fourth of the length, having a well- 
impressed apical pit; weakly radially punctate; the rest of the shell dull, finely and 
delicately striate radially, brownish. The anterior and left slopes are convex, posterior 
slope concave, right slope concave near the summit, then straight. 

Length, 3.15 mm.; width, 2.2 mm.; height, 1.25 mm. 


_ This form differs from any described African species, according to 
Bryant Walker. 


Burnupia walkeri, new species 
Plate XII, Figures 7 and 7a 


Ancylus stuhlmanni ““E. v. Martens” DauTzENBERG AND GERMAIN, 1914, Rev. 
Zool. Afric., IV, 1, p. 47 (in part; specimens from Kalengwe). 


Kalengwe, in the Lualaba River (type locality; J. Bequaert Coll.). 


The shell is thin, elliptical, the sides equally curved, greatest width at about the 
anterior third. The anterior slope is convex, the posterior concave; both lateral 
slopes straight. The summit is obtuse, distinctly flattened; apex with the usual 
Burnupia punctation but no apical pit, situated at the posterior third and much 
nearer the median line than the right side. Sculpture of fine radial strie. 
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Length, 2.4 mm.; width, 1.75 mm.; height, 0.9 mm. 


The symmetrical basal outline and the position and form of the 
apex distinguish this species, which has been examined by Bryant Walker 
and pronounced distinct. It is named in his honor. 


Other Species of Burnupia Recorded from the Belgian Congo 
Burnupia trapezoidea (O. Boettger) 


Ancylus trapezoideus O. BarremrR, 1907, in Schulze, ‘Aus Namaland und Kala- 
hari,’ p. 708 (without description); 1910, Abh. Senckenberg. Naturf. Ges., XX XII, 
p. 450, Pl. xxvi11, figs. 15a-b (type locality: subfossil at Witkop, British Bechuanaland). 

Ancylus (Burnupia) trapezoideus O. Boettger. B. WaLker, 1912, The Nautilus, 
XXV, p. 141. Connouuy, 1912, Ann. South African Mus., XJ, p. 240. 

Ancylus caffer “Krauss” E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Be- 
schalte Weichth.,’ p. 151, Pl. 1, figs. 19a-d. 

Burnupia trapezoidea (O. Boettger) B. WALKER, 1924, ‘ Ancylide of South Africa,’ 
p. 57, Plot, fies 16 anes. 

B: Walken refers to this South African species the specimens from Undussuma in 
the Tararo brook (Stuhlmann Coll.) which E. v. Martens recorded as A. caffer, but 
he does not appear to have seen them. 


Pseudancyline Walker 


Shell capuliform; apex posterior, slightly turned to the right, surface coarsely, 
radiately striate. 

Animal sinistral. Radula having the teeth arranged in horizontal rows, with a 
narrow, unicuspid central tooth, the base slightly wider and rounded below; the 
laterals and marginals with long, narrow bases in close juxtaposition; endocones 
lacking; the laterals with a long unicuspid mesocone and a small ectocone; the laterals 
eradually passinto the marginals, the cusp of the mesocone diminishing in size toward 
the margin, and two cusps are developed representing the ectocone on the marginals. 
The jaw is described by Moquin-Tandon and Lehmann as composed of a central fixed 
portion and two movable side parts, but Gwatkin states that the jaw is “segmented 
in plates like that of Punctum pygmxum.” 


PsEUDANCYLUS Walker 


Ancylus of authors generally, but not of O. F. Miiller as limited by Children’s 


type selection. 
Pseudancylus B. WaLKER, 1921, The Nautilus, XX XV, p. 58. Type by orrtnal 


designation: Ancylus fluviatilis O. F. Miller. 
Shell without spiral apical whorls; other characters those of the subfamily. 


The following two Abyssinian species apparently are true Pseud- 


ancylus: 

Pseudancylus abyssinicus (Jickeli) = Ancylus (Ancylastrum) abyssinicus JICKELI, 
1874, Nova Acta Ac. Nat. Cur. Dresden, XX XVII, 1, p. 228, P1. 111, figs. 5-6, and Pl. 
VII, fae, 27-98. From various localities in Eritrea: on the road between Ghinda and 
Be auras near Mekerka on the Toquor River; affluents of the Anseba River; Zazega. 
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Pseudancylus hamacenicus (Bourguignat) = Ancylus hamacenicus BoURGUIGNAT, 
1883, Ann. Se. Nat. Zool., (6) XV, p. 84. Ancylus (Ancylastrum) compressus JICKELI, 
1874, Nova Acta Ac. Nat. Cur. Dresden, XXXVII, 1, p. 223, Pl. vu, fig. 26 (not 
Ancylus compressus Nyst, 1843). Near Mekerka on the Toquor River, Eritrea. 


UNCLASSIFIED ANCYLID® 


“ Ancylus” ruandensis J. Thiele 


Ancylus ruandensis J. THIELE, 1911, ‘Wiss. Ergebn. D. Z. Afr. Exp. (1907-08), 


III, p. 208, Pl. v, figs. 48 and 48a. 
Lake Luhondo in Ruanda (type locality; Schubotz Coll.). 


“ Ancylus”’ vicinus J. Thiele 


Ancylus vicinus T. Tuten, 1911, ‘Wiss. Ergebn. D. Z. Afr. Exp. (1907-08),’ 


“ELE, ps 208% PL-v, figs 49. 
Falls between Lakes Bolero and Luhondo, in Ruanda (type locality; Schubotz 


Coll.). 
‘‘Ancylus’”’ tanganyicensis (HK. A. Smith) 


Plate XII, Figures 6 and 6a 


Ancylus tanganyicensis E. A. Smiru, 1906, Proc. Zodl. Soc. London, I, p. 184, Pl: 
x, figs. 17 and 18. B. WauKnmr, 1924, ‘Ancylide of South Africa,’ p. 80 (note on denti- 


tion). 
Ferrissia tanganyicensis EK. A. Smith. B. Watxsr, 1914, The Nautilus, XXVIT, 


p. 116. 
Lake Tanganyika: Niamkolo, at the southern end of the Lake (type locality; 


W. A. Cunnington Coll.). 

Kasakaku Bay, Lake Tanganyika (Stappers Coll.). 

A small, regularly elliptical species with nearly central apex, which 
shows no trace of apical pit. It has a rather indistinct sculpture of radial 
striee crossed by concentric strie, giving a somewhat cancellated appear- 
ance. The anterior slope is nearly straight, the posterior slightly concave 
near the summit, which is quite obtuse; side slopes straight. Sculp- 
ture of very fine, irregular but distinct radial strie. 

Length, 2.0 mm.; width, 1.55 mm.; altitude, 0.7 mm. 


The apical sculpture differs from that of Ferrissza by the presence of 
concentric striz; the radials are rather coarse and low. In some lights a 
cancellation reminiscent of Burnupia is seen. Walker states that the 
radula is very similar to that of Gundlachia equeefensis, and he believes 
that it belongs to that genus. 


SCUTIBRANCHIATA RHIPIDOGLOSSA 
Neritidz 


| Shell imperforate, globose or hemispherical, with short spire, or non-spiral 
somewhat limpet-like with marginal apex. Internal partitions of the shell resorbed. 
Aperture semi-ovate, entire, with acute outer lip; columellar region expanded, flat. 
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tened, usually thickened and frequently toothed at the aperture. Operculum cal- 
careous, paucispiral with excentric nucleus; its inner edge as arule with projecting 
processes (apophyses) articulating with the columella. 

Animal living in fresh, brackish, or salt water. Head large; rostrum divided and 
lobed in front. Tentacles long and slender; the eyes sessile or pedunculate, placed at 
the external bases of the tentacles. Foot short and broad, truncate before and obtuse 
behind, the sides simple. Respiration branchial; the gill large, triangular, pointed, 
free at its extremity. Branchial and excretory orifices on the right side. No external 
male organ. Radula of the rhipidoglossate type: a single small central which is some- 
times absent; normally 5 laterals of which the inner ones are sometimes vestigial and 
the two outer ones are frequently fused into a capituliform or umbrella-shaped plate; 
numerous marginals (uncini) which are narrow, ligulate. 


Of the three subfamilies into which H. Burrington Baker’ has. 
recently divided this family, the Smaragdine are not known to occur in 
Africa. 

Neritinz 
Eyes pedunculate. Radula: unpaired central present; inner lateral large; 
transverse, not inclined more than 45 degrees; the two middle laterals vestigial; 
the two outer laterals united into a capituliform complex which bears on its inner side 


a well-marked, Y-shaped thickening; the marginals with elongate blades. Operculum 
in most cases with marginal projections and a curved rib and a peg on the inner side. 


This subfamily is represented in the Ethiopian Region by the genera 
Neritina Lamarck, Theodozus Denys de Montfort, and Nerita Linnzeus. 
Nerita is truly marine and easily distinguished by its heavy, calcareous 
shell, without epidermis. One species, Nerita senegalensis Gmelin, 1s 
found on the coast of the Atlantic near the mouth of the Congo (San 
Antonio, Banana, Moanda). 


NERITINA Lamarck | : 


Neritina LaMarck, 1816, ‘Encyclop. Méthod., Vers,’ II, Pl. cccctv; 1822, 
‘Hist. Nat. Anim. sans Vertébres,’ VI, 2, p. 182. Type by designation of Children 
(1823): Nerita pulligera Linneus. 

Laphrostoma RAFINESQUE, 1815, ‘ Analyse de la Nature,’ p. 1442 

Clypeolum R&cuvuz, 1850, Journ. de Conchyl., I, p. 144. Type by designation of 
H. B. Baker (1923): Nerita pulligera Linneus. Not Clypeolum Récluz, 1842. 

Shell solid, hemispherical or subglobose, with short spire. Columella flattened 
and straight, smooth or finely denticulate. Lip acute, smooth within. Operculum 
semi-circular, large enough to close the aperture completely, with well-developed 
apophyses on its inner surface; usually both an inwardly projecting peg and a 
subspiral or arched rib. 


1H. Burrington Baker, 1923. ‘Notes on the radula of the Neritide.’ Proc. Ac. Nat. Sci. Philadel- 

hia, LX XV, pp. 117-178, Pls. rx-xv1. : : : 
4 Pa tiohnadions was based upon ‘‘ Neritina Lamarck,’’ which was not introduced into binomial nomen- 
clature until 1816, though Lamarck had used the vernacular ‘‘ Néritine without mentioning a species 
in 1809 (‘Philosoph. Zoolog.,’ I, p. 321) and 1812 (‘Extrait du Cours de Zoologie,’ p. 117). As Rafines- 
que referred to a genus which had not been named at the time, his substitute may well be considered a 


nomen nudum. 
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This genus is estuarine and fluviatile and found throughout the 
tropics of the world. 

Baker’s recent arrangement of ‘the Neritine into subgenera and 
sections is almost entirely based upon characters taken from the radula. 
Since only a few of the African species have been examined in this respect, 
it is not possible to arrange them all according to Baker’s system. The 
following is a list of the species which have been reported from the Ethi- 
opian Region. 

Neritina adansoniana (Récluz). See p. 161. 

Neritina arctilineata ‘“‘Récluz’’? SowERBy, 1849, ‘Thesaurus Conchol.,’ I, p. 531, 
Pl. cxv1, figs. 223 and 224=Neritina africana ‘“Parreyss’” RErveE, 1856, ‘Conchol. 
Iconica,’ IX, Neritina, Pl. xxx, figs. 138a-b. Neritina nilotica REEVE, 1856, op. cit., 
Pl. xxxiv, fig. 157. Neritina dongolensis ‘‘Ehrenberg’’ E. v. Martens, 1865, Mala- 
koz. Blatter, X1if, p. 206 (as a synonym of N. africana). Nile River (originally de- 
scribed from an unknown locality). 

Neritina atra Gray, 1831, ‘Zoolog. Miscellany,’ p. 11. Fernando Po. 

Neritina crepidularia Lamarck, 1822, ‘Hist. Nat. Anim. sans Vertébres,’ VI, 
2, p. 186. This is an East Indian species which has been recorded by Krauss (1848, 
‘Siidafrik. Mollusk.,’ p. 88) from Natal; but its occurrence there is doubtful. 

Neritina cristata MorELET, 1864, Journ. de Conchyl., XII, p. 288. Como River, 
Gaboon. Appears to be very close to N. oweniana (Wood). 

Neritina frasert Reeve, 1855, ‘Conchol. Iconica,’ IX, Neritina, Pl. xxv, figs. 
113a-b. West Africa. Closely related to N. afra Sowerby. 

Neritina glabrata Sowerby. See p. 159. 

Neritina knorri (Récluz) SowErBy, 1849, ‘Thesaurus Conchol.,’ IJ, p. 511, Pl. 
cx, fig. 78 and Pl. cx11t, fig. 150=Nerita knorri R&ciuz, 1841, Rev. Zoolog. Soc. 
Cuviér., p. 274. Neritina beckii Sowerby, 1849, ‘Thesaurus Conchol.,’ II, p. 512, 
Pl. crx, fig. 18 (not of Récluz). Neritina (Neritxa) cryptospira E. v. Martens, 
1879, in Martini and Chemnitz, ‘Syst. Conch. Cab., II, 10, Neritina,’ p. 61, PI. 
vill, figs. 10-12. Originally described from Madagascar; this species is also known 
from the East Indies, Zanzibar, and Lourenzo Marques. 3 

Neritina natalensis Renvn, 1855, ‘Conchol. Iconica,’ IX, Neritina, Pl. xv1, 
figs. 75a-b = Neritina zebra Krauss, 1848, ‘Siidafrik. Mollusk.,’ p. 88 (not of Lamarck). 
Coast of Natal and.as far north as the Pangani River. 

Neritina oweniana (Wood). See p. 162. 

Neritina rubricata MorELET, 1858, ‘Séries Conchyl.,’ I, p. 30, Pl. DET, der 2 
Neritina gouldt E. v. Martens, 1879, in Martini and Chemnitz, ‘Syst. Conch. Cab., 
II, 10, Neritina,’ p. 81, and Neritina calabarica ‘‘Mousson”’ E. v. Martens, 1879, 
op. cit., p. 81 (as synonyms of N. rubricata). Senegambia and Assinie. 

Neritina souverbiana Montrouzinr, 1863, Journ. de Conchyl., XI, pp. 75 and 
175, Pl. v, fig. 5= Neritina (Vitta) pulcherrima Angas, 1871, Proc. Zool. Soc. London, 


pp. 19 and 96, Pl.1, fig. 25. This species of New Caledonia and the coast of Australia 
has been found on the coast of Natal. 


Three species of Neritina occur at, the mouth and in the estuary of 
the Congo River. They may be separated by shell characters as follows: 


1927] Pilsbry-Bequaert, The Aquatic Mollusks of the Belgian Congo 159 . 


1. Columella toothless. Shell strongly compressed dorsoventrally, the lip more or 
less expanding and winged above and below in the fully developed form. 


Lerieth: TotO.28 sities < acerey ns eo a ee Neritina oweniana (Wood). 
Columella having an inwardly directed tooth above the middle, visible in an 
oblique view in the mouth. Shell small, subglobose.................... 2: 


2. Spire extremely low; about 144 whorls visible. Suture in form of a semicircle 
ending in an apical pit. Greatest length about 7 mm. 
Neritina glabrata Sowerby. 
Spire slightly raised; about 2 whorls visible. Suture in form of a spiral around 
the apical pit. Greatest length about 9 mm. | 
Neritina adansoniana (Récluz). 


Subgenus Virra Mcerch 


Neritina subgenus Vitia “ Klein’? Marcu, 1852, ‘Cat. Conchyl. Yoldi,’ I, p. 166. 
Type by designation of H. B. Baker (1923): Nerita virginea Linnzeus. 

Scapha “ Klein’? Marcu, 1852, ‘Cat. Conchyl. Yoldi,’ I, p. 166. As asynonym 
of Vitta. Type: Nerita virginea Linneus. 

Shell with prominent spire, the aperture not enlarged; in the African species 
known to us the columellar margin of the aperture toothed or serrulate. 

Radula: unpaired central with a thickened rim; inner lateral roughly triangular, 
not especially large or broad, with well-marked indentation at outer edge for articula- 
tion with the innermost of the two small, middle laterals; of the two fused outer 
laterals, the inner one is well developed, while the outer one has shallow reflections 
and well-marked, heavy major and minor cusps; all marginals with prominent serra- 
tions on outer side and at the tip. 3 


Neritina (Vitta) glabrata Sowerby 
Plate X, Figures 1-40 | 

Neritina glabrata SowERBy, 1849, ‘Thesaurus Conchol.,’ II, p. 535, Pl. cxv1, figs. 
256-263 (described from an unknown locality). Tryon, 1888, “Manual of Conchol.,’ 
X, p. 56, Pl. xviti, figs. 2-5. Dautzensrre, 1812, Ann. Inst. Océanogr. Monaco, 
V, 8; p. 74. 

Neritina (Smaragdia) glabrata Sowerby. E. v. Martens, 1879, in Martini and 
Chemnitz, ‘Syst. Conch. Cab., II, 10, Neritina,’ p. 253, Pl. xx111, figs. 32-34. 

Neritina (Vitta) glabrata Sowerby. H. B. Baxur, 1923, Proc. Ac. Nat. Sci. 
Philadelphia, LX XV, p. 187, Pl. x, fig. 4 (radula). 

Neritina webbei R&cuuz, 1850, Journ. de Conchyl., I, p. 151 (as a synonym of 
glabrata Sowerby). 

Neritina glabrata var. senegalensis ‘“‘Duclos’”’ H. B. Baxur, 1923, Proc. Ac. Nat. 
Sci. Philadelphia, LX XV, p. 137 (as a synonym of glabrata Sowerby). 

Creek of Kitompo [=Kitombe] and entrance to the ner BOY of Banana 


(Gruvel Coll.). 
The species is known Albis the coast of West Africa from Gambia to Angola. 


San Antonio: collected in very large numbers at Pt. Padréo upon 
sand banks, also on the shore where it is only slightly exposed to the 
waves (H. Lang Coll.). 
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Plate X represents a selection of the numerous color forms which 
this species presents in the San Antonio colonies. It is very difficult to 
find two specimens colored exactly alike. 

The ground color is almost always some tint of yellow. The mark- 
ings are usually either black, deep brown, or red. The pattern 
of obliquely axial stripes, as in PJ. X, figs. 11 to 14, is one of the most 
frequent. This seems to be an ancestral pattern in the Neritine, appear- 
ing in many otherwise diverse species, especially of the section Vztta. 
Probably it was the original pattern of NV. glabrata. 

By weakening of the stripes in zones above and below the middle, 
a banded pattern is formed, as in figures 15 and 18. Further reduction 
of the bands results in a uniform yellow form, as in the series formed by 
figures 18, 17, and 16. 

When the stripes composing the bands become confluent, we have 
such forms as the series figures 20, 25, and 30. 

Splitting and other modifications of the bands are seen in the series 
leading from figures 10 to 6 and 10 to 5. 

When the primitive stripes anastomose, netted and spotted patterns 
result, as in the series figures 14, 19, 24, 29 and 28, characterized by 
increasing predominance of markings over ground color. 

Similar series are formed among the specimens with red markings, 
as indicated by connecting lines on the Plate. 

Rare examples have both red and blackish-brown markings, as In 
figure 35. Figures 1, 2, 3, 39, and 40 are anomalous patterns, relatively 
rare and not ie connecting with the others. 

The San Antonio colony appears to be a hybrid complex of several 
or many factors. It 1s contrasted with such colonies as that of Neritina 
virginea, figured by M. M. Metcalf,! in which the variation seems to be in 
degree of development of a single pattern. 

The size does not vary much, the usual length being about 7 mm. 

“The smallest of the three species of this group—WNeritina (Vitta) 
glabrata—are the most easily gathered, being fairly abundant in their 
favorite places, the sheltered sandy coves with highly brackish water. 
Here, as well as on sand banks, during the slight wash of the waves at 
outgoing tide, they generally form a more or less continuous line of drift 
on the beach. Yellowish tints predominate on their shells, harmonizing 
fairly well with the fine, pale buff sand, but on some the red, brown, and 


565-569, Col ee M. 1904. ‘Neritina virginea variety minor.’ American Naturalist, XX XVIII, pp. 


904. ‘An outline of organic evolution.’ (New York). Pl. 1. 


1927] Pilsbry-Bequaert, The Aquatic Mollusks of the Belgian Congo 161 


black tones render them rather conspicuous. It is only on closer investi- — 
gation that one notices their extremely delicate and diversified patterns.” 
(Hiss, 


Neritina (Vitta) adansoniana (Récluz) 
Plate XIII, Figures 1-15 

Nertta adansoniana R&ciuz, 1841, Rev. Zoolog. Soc. Cuviér., p. 313 (type lo- 
cality: estuary of the Senegal). 

Neritina adansoniana Récluz. ReEEven, 1856, ‘Conchol. Iconica,’ IX, N eritina, 
PI. xxx, figs. 145a-b. Tryon, 1888, Manual of Conchol.,’ X, p. 40, Pl. x11, figs. 
50-51. 

Neritina (Neritxa) adansoniana Récluz. E. v. Martens, 1879, in Martini and 
Chemnitz, ‘Syst. Conch. Cab., II, 10, Neritina,’ p. 129, Pl. xrv, figs. 22-23. C.R. 
BattTeEr, 1913, Ann. Soc. Zool. Malacol. Belgique, XLVII, (1912), p. 108. 

Neritina (Vitta) adansoniana Récluz. H. B. Baxer, 1923, Proc. Ac. Nat. Sci. 
Philadelphia, LXXV, p. 137. 

Neritina sangara MORELET, 1848, Rev. Zoolog. Soc. Cuviér., p. 355 (type locality: 
rivers of the coast of Senegal). 

Banana (P. Hesse Coll.). 

The species is known along the West Coast of Africa from Senegal to Angola. 

Banana: these snails were found in abundance crawling on alge- 
covered banks of the creek of Banana toward Moanda, near the “Ile des 
Pécheurs”’ (H. Lang Coll.). 

This species is far dess variable in color pattern than JN. ae 
The ground color is either light mineral gray or light pinkish cinnamon, 
the markings black. Most of the specimens seen may be assorted thus: 
(a) Ground tint light mineral gray 

| 1. Fine axial lineolation strewn with black-shaded spots of the ground. 
Pl. XIII, figs. 1-3, 6. | 
2. Spots coalescent into oblique stripes. Pl. XIII, figs. 4, 5. 
(b) Ground tint light pinkish cinnamon; usually no lineolation. 
3. Spots and bands of the light ground at periphery and base, elsewhere 
black markings. Pl. XITI, figs. 7-11. 
4. Blackreduced to bands above and below periphery. Pl. XIII, figs. 13, 14. 

Sometimes pattern No. 1 has pinkish ground color. There are also 
a few transitions between each contiguous pair of color forms. 

The usual length is 9 mm. 

“The much darker and more inconspicuous Neritina (Vitta) adan- 
soniana is found only on the right, or Belgian, shore of the Congo, just 
as the slightly smaller and brighter N. (V.) glabrata occurs apparently 
on the left, or Portuguese, bank. WN. (V.) adansomana is evidently 
more adaptable to different degrees of salinity, as well as to the more or 
less strong action of the waves. It seems remarkable that it should thrive 
equally well on the muddy shores of the Ile des Pécheurs at the very 
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mouth of the Congo opposite Banana point, on the algz covered sand- 
banks of the creeks toward Moanda, and on the shallow flats near the 
shore farther up river. The latter are formed chiefly by the fine rootlets 
of mangroves over which exceptionally strong tides wash. At low tide 
they were literally covered by these tiny mollusks that gave them a 
particularly dark appearance.” (H. L.). 


Subgenus NERIPTERON Lesson 


Neritina subgenus Neripteron Lesson, 1831, ‘ Voyage de la Coquille, Zool.,’ II, 1, 
p. 384. Type by designation of H. B. Baker (1923): Neritina taitensis Lesson. 

N eropterum Agassiz, 1846, ‘Nomencl. Zool. Index Univ.,’ p. 249; emendation of 
Neripteron. 

Neritina subgenus Neritopteron FiscHpR, 1885, ‘Manuel de Conchyl.,’ p. 802. 
Emendation of Nertpteron Lesson. | 

Shell with reduced spire, the aperture enlarged and often produced into wings. 

Radula: unpaired central with a rectangular, plane, upper surface or area; inner 
lateral roughly triangular, but transversely elongate so as to be as large or larger 
than lateral complex; of the two fused outer laterals, the inner one is well developed, 
while the outer one has shallow reflections and ee arbee| developed, though distinct 
-major and minor cusps. 


H. B. Baker places N. owentana (Wood) in the section Alina Récluz 
of this subgenus. Unfortunately, it seems to have been overlooked that 
Clypeolum was used by Récluz in 1842 (Rev. Zoolog. Soc. Cuviér., p. 
235) for the group of auriculate Neritine which are globular and have the 
labrum laterally expanded. Below, on the same page, Récluz uses the 
name Alina for exactly the same group! Clypeolum Récluz, 1842 (type: 
Neritina latissima Broderip) must therefore be used in place of Alina 
Récluz, 1842. Clypeolum Récluz, 1850 (Journ. de Conchyl., I, p. 144), 
on the other hand, is a plain synonym of Neritina Lamarck, having the 
same genotype. 


Neritina (Neripteron) oweniana (Wood) 
Plate XIII, Figures 16-27 
Nerita oweniana Woon, 1828, ‘Index Test., Suppl.,’ p. 25, Pl. viz, fig. 8 (Africa, 
‘without more definite locality). 

Neritina (Neritza) oweniana “Gray” E. v. Marrens, 1879, in Martini and 
Chemnitz, ‘Syst. Conch. Cab., II, 10, Neritina,’ p. 75, Pl. rx, figs. 14-17. TRYON, 
1888, ‘Manual of Conchol.,’ X, p. 76, Pl. xx11, fig. 90. 

Neritina owenti GRayY, 1831, ‘Zoolog. Miscellany,’ p. 11. 

Neritina oweni Gray. GERMAIN, 1908, Journ. de Conchyl., LVI, p. 111. 

Neritina (Neritza) hessei O. Basrrczr, 1885, 24. u. 25. Bericht Offenbacher Ver. 


f. Naturk., p. 194. C. R. Barremr, 1913, Ann. Soc. Zool. Malacol. Belgique, XLVII, 
(1912), p. 108, Pl. 11, figs. 4a-b. 
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Neritina (Alina) oweniana “Gray”? DauTzENBERG, 1921, Rev. Zool. Afric., TX, . 
p. 158. : 

Neritina (Neripteron) oweniana Wood. H. B. Baker, 1923, Proc. Ac. Nat. Sci. 
Philadelphia, LXXV, p. 142, Pl. x, fig. 8 (radula). 

Nefuku on the creek of Banana, at the mouth of the Congo (type locality of N. 
hessei; P. Hesse Coll.). 

This species is known on the west coast of Africa from Cape Palmas to Angola. 

Zambi and Malela, in the estuary of the Congo (H. Lang and J. 
Bequaert Coll.). Several hundreds of specimens. 

This depressed, auriculate neritine has a network of black on an 
ecru-olive or rarely isabella-colored ground. The network varies in 
_ coarseness of mesh, and is often interrupted by one to three light bands. 
The ventral callus varies in color from iron gray to orange cinnamon or 
light pinkish cinnamon with some gray stains or suffusion; the smooth, 
toothless columellar edge is pale or white. The apex is sometimes eroded 
into a deep pit. The outline is variable, especially in degree of develop- 
ment of the posterior lobe of the lip. The convexity of the whole shell 
varies widely. The spire is normally very small, but in rare individuals 
in which the juvenile form is continued into the adult stage it is rather 
prominent. | 

Several of the specimens from Zambi bear the lower valves of hatched 
eges and also a few unhatched eggs. These are elliptical or, subcircular 
in outline and their greatest diameter varies from 1 to 2.3mm. Moquin- 
Tandon! noted that the eggs of Theodoxus fluviatilis are enclosed in a 
thick, coriaceous, resistant shell; the egg itself, he says, is globular, 
- opaque, and white. The young mollusk would have difficulty in hatch- 
ing, were it not that about that time the shell divides into two valves 
after the fashion of a dehiscent fruit, one of the valves dropping off while 
the other remains on the support. The egg-shells of NV. owenzana appar- 
ently have a similar structure. Moquin-Tandon states that the egg- 
shell of 7. fluzzatilis is more or less calcareous, but in the case of N. 
oweniana the dehiscent valves seem to be chitinous, since they do mae 
effervesce with oxalic acid. 

The young stages have a more norma! NV sriieeuane and coloration. 
There is a black lineolation with numerous clear spots outlined with 
black, and two spiral series of opaque, light spots near the periphery. 

The operculum is peculiar by having a semicircular ridge at the 
base, concentric around the peg. 

N. oweniana attains its fullest development in nearly fresh water, 
above the mangrove belt, as at Zambi. 


11852, Journ. de Conchyl., ITI, p. 26. 
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Length, 28.0 mm.; width, 23.5 mm.; convexity, 11.5 mm. 
ee 24.3 parte arn a 11.5 
In brackish water, at Malela, the size is much reduced, and the 
features of youth persist. The auriculate stage appears to be well 
developed in few individuals. 
Length, 14.0 mm.; width, 13.3 mm.; convexity, 6:7 mm. 
Ki 14.0 peed ya es aro 
ss 13.5 See fi 6.5 
‘When we stepped ashore at Zambi Dr. Bequaert at once pulled a 
- few of these beautiful large Neritina (Neripteron) cweniana from the 
limestones just below the surface of the water. Our host, Dr. René van 
Saceghem, called our attention to others that had fastened themselves 
to a nearby cement wall. Later on, when criss-crossing the Congo in the 
neighborhood, I found a much greater number on submerged, dead, 
anchored or floating branches or sticks generally no more than two feet 
below the surface. They showed themselves very susceptible to disturb- 
ances and instantly let go their hold when a branch or any other object 
upon which they were sitting was lifted quickly out of the water. When 
the receding tide might leave them stranded they let themselves drop 
before they were even completely uncovered. Though mo:t of them 
sank like stones they can swim with ease. Perhaps their strongly flat- 
tened shell and large, expanded, winged lip help offer additional support 
to the mantle. In avoiding exposure they certainly behave differently 
from their two smaller relatives NV. glabrata and adansoniana, found near 
or at the mouth of the Congo, which do not seem to be affected by being 
left dry during low tide. N. oweniana were common about and below 
Zambi but scarce farther up-river. Undoubtedly the salinity of the water 
is enough different there to be an important factor, since two crabs, 
Sesarma (Holometopus) biittikofert and angolense, also begin to be com- 
mon about Zambi and farther downstream. Some of the largest speci- 
mens of owenzana were taken in the neighborhood of Zambi (about 27 
miles from the mouth), always in places with a fairly strong current. 
They were scarcer at Malela (about 12 miles from the mouth) and prac- 
tically absent from Banana where I looked especially for them. Only 
once, a few miles up Banana creek, did I find two on a floating branch.” 
CH. 4h): 
_ THEOpDoxus Denys de Montfort 


Theodoxus Denys DE Monrtrort, 1810, ‘Conchyl. Systém.,’ I, p. 351 (Theodoxis 
on p. 350, under the figure). Monotype: Theodoxus lutetianus Denys de Montfort = 
Nerita fluviatilis Linneeus. , 
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Theodoxia BOURGUIGNAT, 187 7, Bull. Soc. Sci. Phys. Nat. Toulouse, III, (1875~ 
76), p. 92. Emendation of Theodoxus. | 

Neritina section Theodorus PaLuary, 1923, Archives Inst. Pasteur Afr. du Nord, 
III, p. 44. Misspelling of Theodoxus. 

Agrees with Neritina in characters of shell and operculum. 

Radula: inner lateral less than twice as broad as long, its posterior lobe large, 
usually rounded, with convex outer slope; reflection of the outermost lateral well 
developed, heavy, and with a tendency to increase the inner point so as to be broadly 
lanceolate in shape; blades of inner marginals with serrations on outer side. 


The species are estuarine or fluviatile and found over much of the 
Old World, not in America. 

Baker’s examination of the radula of Neritina afra Sowerby has 
shown that this species is a Theodoxus. It has been placed in the section 
Vittoclithon H. B. Baker (1928, Proc. Ac. Nat. Sci. Philadelphia, LX_XV, 
pp. 134 and 156; type: Neritina meleagris Lamarck) of the subgenus 
Clithon Denys de Montfort (1810, ‘Conchyl. Systémat.,’ II, pp. 826 and 
327; type: Nerita corona Linneeus). 


Theodoxus afer (Sowerby) H. B. Baker, 1923, Proc. Ac. Nat. Sci. Philadelphia, 
LXXV, p. 158, Pl. x1v, fig. 26 (radula) = Neritina afra SowErBy, 1848, ‘Conchol. 
Illustrat.,’ Neritina, fig. 13 (p. 3 of explanation). Neritina equinoxialis MoRELET, 
1848, Rev. Zoolog. Soc. Cuviér., p. 355, and 1858, ‘Séries Conchyl.,’ I, p. 29, Pl. 111, 
fig. 6. Fernando Po and Prince’s Island. 


Neritiliins 
Operculum without peg, but with an erect, marginal projection representing the 


rib. Shell globose. 
Eyes pedunculate. Radula: unpaired central absent; inner laterals with long 


axes almost parallel to that of the radula, the inner ends alternating on opposite 
sides; of the two middle laterals the outermost is rather elongate; of the outer laterals 
the innermost is vestigial, the outermost is very oblique, with crescentic disk and well- 
marked cusps; marginals with large, crescentic, cusp-bearing disks and with promi- 
nent notch on the inner side near the distal end of the body. 

This subfamily contains only one genus, the few species of which are 


fluviatile and are found in the tropics of America, Africa, and the Pacific 
Islands. 
| Nerititia E. v. Martens 

Neritilia E. v. Martens, 1879, in Martini and Chemnitz, ‘Syst. Conch. Cab., 
II, 10, Neritina,’ p. 19. Type: Neritina rubida Pease. 

The following Ethiopian species is apparently a true Neritilia. 
Its radula has, however, not yet been studied. 

Neritilia manoéli (H. Dohrn) =Neritina manoéli H. Dourn, 1866, Malakoz. 
Blatter, XIII, p. 135. E. v. Marrens, 1879, in Martini and Chemnitz, ‘Syst. Conch. 
Cab., II, 10, Neritina,’ p. 244, Pl. xxz11, figs. 21-22. Tryon, 1888, ‘Manual of 
Conchol.,’ X, p. 54, Pl. vi, fig. 87. Prince's Island. 


166 Bulletin American Museum of Natural History [Vol. LIIT 


Hydrocenidze 


Shell small, imperforate, globose-conic, with thickened columella. Operculum 
corneous, with concentric striz, with a projecting process articulating with the 
columella. 

Animal amphibious, with short, broad tentacles; the eyes placed at their external 
bases. Respiration by means of a lung. Radula wjth the teeth of the central field 
very small or absent; outer laterals not capitulate; the marginals extremely numerous 
and closely imbricate, in strongly oblique rows. 


_ These minute snails are mainly found in the littoral zone. Only one 
species is known thus far from the Ethiopian Region. 


Hyprocena Pfeiffer 


Hydrocena “‘ Parreyss’’ Preirrer, July, 1847, Zeitschr. f. Malakoz., IV, p. 112. 
Type by original designation: Cyclostoma cattaroensis Pfeiffer. The name was 
published as a nomen nudum by Herrmannsen (May, 1847, ‘Ind. Gen. Malac.,’ I, 
p. 546). 

Ethiopion species: : 

Hydrocena n, 1856 noticola Benso, Ann. Mag. Nat. Hist., (2) XVIII, p. 439= 
Assiminea tyttha MELVILL AND PonsonBy, 1897, op. cit., (6) XIX, p. 639, Pl. xvu, 


fig. 11. Near Cape Town (ravine overlooking Camp’s Bay), Cape Colony (type 
locality). 


PECTINIBRANCHIATA TA2NIOGLOSSA 
Ampullariidze 


Medium-sized, large or very large, dextral or (apparently) sinistral snails, the 
shell moderately thick to very thin; ovate, globose-conic or subspherical, rarely much 
depressed or planorboid; usually perforate or broadly umbilicate, or rarely the umbili- 
cusis closed. The surface is usually smoothish, sculpture if present being microscopic; 
sometimes it is malleate, or with prominent growth wrinkles, more rarely with spiral 
grooves or carine. Operculum completely closing the aperture, with nucleus sub- 
median near the columellar margin, and concentric increment. It is either thin, 
flexible and wholly corneous, capable of retraction some distance within the mouth; 
or rigid, thickened by an internal calcareous layer,! in which case it lodges at the peri- 
stome. The scar attachment is within the columellar half of its width. 

The animal is dextral. The head has long, tapering tentacles and prominently 
stalked eyes at their exterior bases. Muzzle stout and conspicuous, terminating in 
two long, tapering labial processes. Anterior edge of the foot doubled. Epipodial 
lobes, adjacent to the eye-stalks, form left (inhalent) and right (exhalent) conduits. 
The penis arises from the right side of thé thick mantle-edge and is carried folded back 
in the cavity Mantle cavity containing a monopectinate gill adnate throughout; 
it is divided by a partition attached to the mantle, perforated subcentrally or on the 
left side, and segregating an upper-left chamber which functions as a lung. The 
mouth is provided with a pair of large jaw plates and a relatively large radula. The 
PGES se YN EHEC Pale ht tac Bae tb Se, NR Ps esa Ah ae Ye rr 


1The operculum of Pila has been erroneously described as ‘‘externally caleareous”’ (1904, Journ. of 
Conchology, XI, p. 52). The external layer is always corneous, the calear@ous layer being within. 
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central teeth are wider than long; laterals with a long rhomboidal body and several 
cusps, of which the second is much the largest. The two marginal teeth are bicuspid 
or rarely tricuspid. : 

The animal is amphibious. When it is completely immersed, respira- 
tion may be wholly branchial; when out of the water, directly pulmonary. 
Ordinarily it obtains air by occasional visits to the surface, exactly like a 
lymneid snail. 

The globular eggs have a calcareous shell, and are deposited in 
clusters on reeds some inches above the surface of the water. 

The family inhabits the fresh waters of the tropics of both hemi- 
spheres. It is entirely absent from the Palearctic Region (except Lower 
Egypt). In North America it extends from Central Mexico to the La 
Plata system; a few species occur in Florida and Georgia, and some 
others are found in the West Indies. Most of the species prefer marshy 
low banks of rivers, swamps, ponds, or lakes to running water. Some of 
them are able to stand prolonged desiccation. 

The classification is based chiefly upon characters of the shell and 
operculum, since the soft parts are still unknown in a majority of the 
species, among them all those belonging to the groups Saulea, Afropo- 
mus, and Inmnopomus. The interrelations and, to some extent, the 
limits of genera are not well understood. . The major divisions of the 
following key to genera are artificial, for want of knowledge of the three 
groups mentioned above. 

By external characters these snails may be grouped primarily into 
longisiphonate forms, including the American groups Pomacea and 
Ceratodes, and ‘brevisiphonate, comprising the American Asolene and 
Pomella, and the Old World genera Pila and Lanistes with its subgenera 
Meladomus and Leroya. 

The radula (Fig. 13) is singularly uniform throughout the family, 
and at present it appears doubtful whether it differs in any constant 
features in the three main genera, Pomacea, Lanistes, and Pula. 
A few of the smaller groups or species have certain peculiarities, such as 
the wide marginal tooth and the produced lower angles of the central in 
Lanistes (Leroya) grauert, and the reduction of all but the main cusps in 
the teeth of Pila (Turbinicola) nux.® 


1This is the case with Pomacea paludosa (Say), which we have had under observation in the 
aquarium. When obtaining air, the animal is always partially supported by floating vegetation and 
remains wholly immersed, only the left siphon protruding above water. A. genesensis (Deshayes) in 
an aquarium was seen to take air only twice in over six months. A review of the mechanism of respira- 
tion in Ampullariide is given by F. Bab4k, 1921, in H. Winterstein, ‘Handbuch der Vergleichenden 
Physiologie,’ I, 2, pp. 540-542. ; 
PO arorck al 1856-1863, ‘Das Gebiss der Schnecken,’ I, pp. 86-90, has made practically the same 
observations. ‘ es 
3H. Burrington Baker (1922, Occas. Pap. Mus. Zool. Univ. Michigan, No. 106, p. 38) found a tend- 
ency to double the cusps by division in Ampullarius flagellatus. In a few cases the central tooth had as 
many as 11 cusps, the normal number being 7. 
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Fig. 13. Teeth of Ampullariide. a, Saulea vitrea (Born); inner marginal, 
central, and outer marginal, the last two lying prone, the cusps foreshortened. }, 
Pila congoensis Pilsbry and Bequaert. c, Lanistes procerus langi Pilsbry and Bequaert. 
d, Lanistes graueri Thiele. e, Lanistes nsendweensis (Dupuis and Putzeys), with two 
outer marginals, aninner marginal, and a lateral drawn separately from detached teeth. 


A discussion of the nomenclature and a synopsis of the classification 
of Ampullariide has been published by Dall. Some revision of his con- 
clusions appear called for. He argues that by “Ampullaria ampullacea, 
le cordon bleu,’ Lamarck intended to indicate Nerita urceus Miller, 


11904, Journ. of Conchology, XI, pp. 50-55. 
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because two years later he added the words “muni d’un opercule corné.”’ 
This is a pure assumption; in many cases an author has subsequently 
amplified his generic diagnosis by adding characters from additional 
species, and this is obviously what Lamarck did. So far as we have been 
able to learn, N. urceus was never known as ‘“‘le cordon bleu.’”! We be- 
lieve that, in cases where an author bases a genus upon a described 
species and there is nothing in the original diagnosis to show that he 
meant something else, neither he nor any other author has the right to 
shift the generic name to any other genotype. Ampullaria Lamarck 
will therefore become Pila Roding, both having the same type. 


Key to the Known Genera and Subgenera of Ampullariide 


1. Shell: dewitalaee et) hs a CER ik SE eae ee Zz 
Shell sinistral. Operculum corneous, very thin. Africa. Lanistes Denys de 

I Reve A ec) c: oRpRee ah MUMINOWAG ota, Mott ons 0 bytie ds ¢ ce Nester Me Ene MmEaN AR Deer ASHI, Tele LE 9. 

2. Operculum thick and internally calcareous. Old World tropics. Pila Réding.3. 
Operculum thin.anc wholly perheoue. i056 eee ey oe a Se a 4. 


3. Umbilicus closed; the columella with a narrow, flat callus. Radula with the 
lateral cusps of the teeth reduced or vestigial. India. 
Subgenus T'urbinicola Annandale and Prashad.? 
Umbilicus perforate or broadly open, rarely vestigial; the columella not calloused. 
Subgenus Pila, proper. 


4. New. World: Totige:ti iti oo aa ys yan us as cea alae 5. 
Old Worle: Poa eiaioa:s ie ass eae ee ees ee ea oe tae Un ee Cte 8. 
5. Left epipodial lobe (respiratory siphon) very long. Pomacea Perry®........ 6. 
Left epipodial lobe Very Saas tik vies peed a ea oe er ae re 


6. Form elevated, the umbilicus narrow or sometimes closed. 
Subgenus Pomacea, proper. 


Form depressed, the umbilicus broadly open...Subgenus Marisa J. E. Gray.‘ 


Form. planore@idt este ee ieee ae ees Subgenus Ceratodes Guilding. 

7. Shell globose, compact, solid, and smoothish............. Asolene d’Orbigny. 
Shell hemispherical, of few, very rapidly increasing whorls, the last roughly 
sculptured, Very eapacious, -.2.i Aes a Pomella Gray. 


1Nerita urceus was known as “‘l’idole’”’ in old French works using the vernacular names. Prior to 
Lamarck’s use of the term in 1799, ‘‘le cordon bleu’’ was the name given to snails identified by Chemnitz 
and others with Helix ampullacea Linneus. See Martini and Chemnitz, 1786, ‘Syst. Conch. Cab.,’ 
IX, pp. 105-109. At the time Lamarck mentioned ‘‘ Ampullaria ampullacea, le cordon bleu,”’ that was 
one of the best known species of the Ampullariide, from its appearance in Chemnitz’s widely used 
iconography. See also Lamarck, 1822, ‘Hist. Nat. Anim. sans Vertébres,’ VI, 2, p. 177. 

21921, Rec. Indian Mus., XXII, p. 9. Monotype: Ampullaria nux Reeve =Ampullaria saxea 
Reeve. See Prashad, 1923, Journ. Proc. Asiat. Soc. Bengal, N.8., XVIII, (1922), p. 591. 

3The group Limnopomus Dall, proposed as a subgenus of Ampullaria Lamarck, and characterized 
by the imperforate axis and heavily calloused columella, cannot be exactly placed until the form of its 
siphon is known. We therefore leave it where originally placed, though we strongly suspect that it will 
prove to be brevisiphonate, and a subordinate group of Asolene. Lee ere 

4Marisa J. E. Gray, 1824, Philos. Mag. and Journ., LXIII, p. 27 6. Monotype: MM. arisa intermedia 
J. E. Gray, of Brazil, probably the same as Ampullaria intermedia Férussac, 1824 (?), ‘Voy. Uranie, 
- Zool.,’ p. 489; Atlas, Pl. rxvitt, figs. 1-3. age 
’The type of Pomella, Ampullaria megastoma Sowerby, was found to have a very short siphon by 


Doello-Jurado (1915, Physis, II, p. 39). 
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8. Shell very thin, almost wholly corneous, with wavy spots; the early whorls 
angular or subearinate. Umbilicus perforate or vestigial; columella not 
calloused..... SRI ST SALA RUIN eta Bea ptag ag tls S20 Bah Oa a Saulea Gray. 

Shell heavy, thick, not spotted; the early whorls not subcarinate; the peri- 
ostracum densely rippled-lineolate. Axis imperforate; columella heavily 
Cal OUSCU sae OMY ae We Cons Bae Afropomus Pilsbry and Bequaert. 

9. Shell heavy, globosely conic, imperforate; the columella strongly calloused; 
surface often spirally lirate. Operculum narrow. 

Subgenus Leroya Bourguignat. 

Shell thinner, lighter; the umbilicus either broadly open, perforate or closed; 

but the columella thin, not calloused. Operculum broad.............. 10. 

10. Shell longer than wide; the umbilicus very narrow, perforate or closed, without 
a bordering angle; all of the whorls convex, not angular. 

Subgenus Meladomus Swainson. 

Shell usually as wide as long or wider; umbilicus open, often bounded by an 

angle; whorls of the spire often angular.....Subgenus Lanistes, proper. 


Pomacea Perry 


_Ampullarius Denys DE Montrort, 1810, ‘Conchyl. Systém.,’ IT, p. 242. Mono- 
type: Nerita urceus O. F. Miller. Not Ampullaria Lamarck. 

Pomacea Perry, 1811, ‘Conchology,’ letter-press to Pl. xxvirz. Type: Pom- 
acea maculata Perry = Nerita urceus O. F. Miller. 

Conchylium Cuvisr, 1816, ‘Le Régne Animal.,’ II, p. 426, comprising four sub- 
genera: Ampullaria, Melania, Phasianella, and J iiilina. Type by present designa- 
tion: Bulimus urceus Bruguiére. 


_Pomus H. and A. Adams, 1856, ‘Genera of Recent Mollusca,’ p. 346. Type P. 
urceus (O. F. Muller). 

Pomacea is the prevalent type found in the Noir World, but it 
is not represented in the Old World, unless by the groups Siilea and 
Afropomus. These we are provisionally treating as genera; but if they 
prove to be longisiphonate, when the animals are examined, they may 
more justly be ranked as subgenera of Pomacea, with which they agree 
in character of the operculum. 


SAULEA Gray 

Saulea GRAY, 1867, Proce. Zool. Soc. London, p. 1000. Monotype: Helix vitrea 
Born. 

This group, which Dall ranks as a section of Pila, has a thin, wholly 
corneous operculum as in American Ampullariide. When the soft 
parts are known, it may very likely prove generically distinct and we 
provisionally give it generic rank. The operculum and shell of the type 
species are figured on Pl. XIV, figs. 2 and 3. 

The dry remains of a rotten animal washed out of a shell of 8. vitrea 
furnished a few isolated teeth (Fig. 13a). The central has strongly 
sloping lateral margins as in Lanistes. It has five cusps, seen much 
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foreshortened in the figure. The lateral tooth has four cusps, the second 
largest, as usual; only broken teeth were found. The marginal teeth 
preserved have two forms: a shorter tooth, evidently the outer marginal, 
with tricuspid apex (Fig. 13a, right, lying prone), and a longer, the inner 
marginal, with it bicuspid (Fig. 13a, left, drawn in profile). 

A tricuspid marginal tooth is unusual in this family, where as a 
general rule both marginals are bicuspid; but Pila nevilliana (Annandale 
and Prashad)' has a tricuspid outer marginal, and in Pila maura (Reeve)? 
both marginals have three cusps. 

The only species of this group is Saulea vitrea (Born) = Helix vitrea 
Born, 1780, ‘Test. Mus. Vindobon.,’ p. 388, Pl. xv, figs. 15-16, originally 
described from an unknown locality, but now known to occur in Liberia. 


AFROPOMUS, new genus 

The shell is globose with short conic spire, very solid, imperforate, microscopically, 
densely, spirally lineolate, the lines clearly rippled. The short, concave columella is 
heavily calloused, the callus spreading upward over the parietal wall. The operculum 
is very thin, with no calcareous layer, strongly concave outside; the very large scar 
of attachment to the foot is rippled concentrically. 

Type: Ampullaria balanoidea GouLD (1850, Proc. Boston Soc. Nat. Hist., III, 
p. 196; Moreter, 1851, Journ. de Conchyl., II, p. 267, Pl. vir, fig. 8), from 
Cape Mount, Liberia (Pl. XIV, Figs. 4, 5), 

This group may resemble the section Limnopomus Dall (1904, Journ. 
of Conchology, XI, pp. 53 and 54) based on a Peruvian species, A. 
columellarts Gould, which we have not seen and which has not been figured. 
Gould’s description appears to indicate a different structure of the 
columella. Dall describes it as having the “umbilicus filled with callus.” 
In A. balanoideus there is no umbilicus at any stage of growth, its absence 
being due to closeness of the coil, not to a callous filling. 

The possibility that A. balanoideus is a reversed, that is, secondarily 
dextral, species of Lanistes of the subgenus Leroya is suggested by its 
form, solidity, and sculpture. A definite decision can hardly be made 
until the animal can be fully studied; but such a relationship appears 
highly improbable. 3 

If Saulea and Afropomus turn out to be brevisiphonate forms, they 
will be dissociated from Pomacea and brought near Lanistes. As they 
differ a good deal from one another and cannot be assimilated to any 
other Old World genera, it will probably be best to give both generic 
rank for the present. 


1Annandale and Prashad, 1921, Rec. Indian Mus., XXII, p. 8, fig. 1, B. 
2Annandale and Amin-ud- Din, 1921, Rec. Indian "Mus., xScrt, De 558, fig. 8. 
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Pita Réding 


Pila RopineG, 1798, ‘Museum Boltenianum,’ II, p. 145. Type: Helix ampullacea 
Linnzeus, as fixed by Dall, 1904, Journ. of Boucle eb Oe: 

Ampullaria Lamarck, 1799, Mém. Soc. Hist. Nat. Becta: p. 76. Monotype: 
Helix ampullacea Linnzeus. 

Pachystoma GUILDING, 1828, Zool. Journ., III, p. 536. Type: Ampullaria globosa 
Swainson, designated by Guilding, op. cit., p. 539, footnote. (Not Pachystoma 
Latreille, 1809). — 

Ampullaria subgenus Pachylabra Swatnson, 1840, ‘Treatise on Malacology,’ 
p. 39. Type: Ampullaria globosa Swainson. Substitute for Pachystoma Guilding. 

Pachycheilus! . . . 1840, ‘Penny Cyclopedia,’ XVII, p. 454, footnote. Sub- 
stitute for Pachulibra Sen. 

Pomus Gray, 1847, Proc. Zool. Soe. London, p. 148: Monotype: Helix ampul- 
lacea Linneeus. 


b 


Fig. 14. Pula congoensis Pilsbry and Bequaert. a, penis with adjacent parts 
and section. 6, dorsal view, the mantle thrown to the left. 


br, end of the gill; ll, left epipodial lobe (respiratory siphon); Ir, longitudinal ridge; m, Yanna: 
os, osphradium; rl, right or exhalent epipodial lobe; d, diaphragm; o, lung orifice; rt, right tentacle. 


Pachychilus Putuipri1, 1851, in Martini and Chemnitz, ‘Syst. Conch. Cab.,’ I, 
20, p. 7. Emendation of Pachylabra. 

Ampullariide with a dextral, ovate to globosely conic shell and a rigid operculum 
having a strong calcareous layer inside. Left epipodial lobe short, capable of forming 
a very short, broad respiratory siphon. 

This genus is confined to the Oriental and Ethiopian Regions. In 
Africa it extends along the Nile into Lower Egypt, and is most abundant 
in the eastern and central portions of the continent. In West Africa it 
does not appear to have been found alive north of Lake Chad and the 
Niger, though subfossil specimens have been obtained in the dunes of 
Arezzal (Eroug, northern Sudan). In South Africa the southernmost 


1We have been unable to discover the author of the malacological articles in the ‘ Penny Cyclopedia.’ 
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records are from the Cunene River, Damaraland (Okosongoho), and 
northern Bechuanaland (Nausib River; Okovango; Lake Ngami; 
Botletle District), in the west; the mouth of the Zambezi in the east. 
A number of species occur in Madagascar, but the genus is unknown in 
the Mascarenes. 

In deference to the decision of the Intenational Commission on 
Nomenclature we are admitting Pila and a few other Bolten-Réding 
names. It is hoped that this decision will be reversed. There seems little 
advantage to science in overthrowing nomenclature current for a 
century by the introduction of names from a sale catalogue of which 
only three or four copies were known to exist prior to the recent 
reprint. 

In Pila congoensis the respiratory siphon appears in the preserved 
specimens as a flat, subtriangular lobe adjacent to the left eye-pedicel, 
about 7 mm. long, 9 mm. wide at the base, in an individual with shell 
36 mm. long. Inward, immediately adjacent to its base, is the large, 
oblong opening of the lung, which is 138 mm. long in the same specimen. 

This differs conspicuously from the condition found in Sumatran 
specimens of Pila ampullacea sumatrensis (Philippi) and in the American 
Pomacea paludosa Say (A. depressa Say), in which the opening of the 
lung is small, rounded, and near the middle of the pallial diaphragm or 
partition, thus well removed from the base of the siphon. 

The longitudinal ridge on the right side of the floor of the gill 
chamber is small. It unites anteriorly with the right or excurrent epi- 
podial lobe. The relations of these parts are shown in Fig. 140. 

In a Madagascar species identified as Pela madagascariensis (Smith) 
the orifice of the lung is oblong, 10 mm. long, and situated rather nearer 
to the middle than to the right margin of the diaphragm. 

The penis of P. congoensis (Fig. 14a) is about 10 mm. long in an 
individual with shell 29 mm. long; situated on the right side of the 
mantle-margin near its termination. It consists of a slender cylindric 
organ, the penis proper, which is deeply furrowed by the spermatic 
groove throughout its length. There is a rather prominent tubercle, 
the hypobranchial gland, at its base. It is enclosed in a fleshy sheath, 


1Annandale and Prashad (1921, Rec. Indian Mus., XXII, p. 9) describe the animal of the Indian 
Pila globosa (Swainson) as follows: ‘‘The right epipodial lobe is prominent and well developed. The 
inhalent siphon, which is formed by the left epipodial lobe, has, when contracted, the form of a promi- 
nent fold, forming part of a circle, but with its extremities widely separated. When expanded it is 
funnel-shaped and much broader than long.’’ The gross anatomy of another Indian species, identified as 
Pila cinerea.(Reeve), has been recently studied by K.' Hagler (19238, Anatomie von Pachylabra (Ampul- 
laria) cinerea Reeve, 1. Teil.’ Acta Zoologica, IV, pp. 313-410). A more recent and detailed account 
of the anatomy of Pila globosa is that by B. Prashad (1925, ‘Anatomy of thecommon Indian apple-snail, 
Pila globosa.’ Mem. Indian Mus., VIII, 3, pp. 91-152, Pls. XviI-xvitt). See also K. Kagler, 1923, 
Anatomie von Pachylabra cinerea Reeve,’ Acta Zoologica, IV, 2-3, pp. 313-394. 
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an outgrowth of the mantle, which is slit along its lower side or, in other 
words, folded around the slender penis, which projects from its summit. 

Unfortunately, no specimens of full size were preserved in alcohol, 
the largest being 41 mm. long. Several of 38 to 41 mm. opened, were 
females. Of nine specimens with shells from 26 to 30 mm. long opened, 
eight were males. Further examination should be made of shells 50 to 
70 mm. long, to ascertain whether the male is smaller than the female. 

The penis agrees with that of Pzla celebensis (Quoy and Gaimard), as 
figured by those authors,! Pzla globosa, figured by Bouvier,? and Puila 
cinerea (Reeve), examined by Hagler.’ It is also similar in structure to 
the penis of several species of Lanistes which we have examined. In 
America the same type of penis was found in Pomacea gigas (Spix) 
by Sachwatkin,* in Pomacea patula catemacensis H. B. Baker and 


1 ee es aie 
: oe Ce ¥ 


Fig. 15. Penis of Pomacea paludosa (Say). a, seen from below; }, in section; 
and c, turned back under the mantle. 


Pomacea (Ceratodes) cornuarietis (Linneeus), by us. In an _ un- 
determined species of Pomacea from Lake Nicaragua the general 
structure is the same, but the penis is small, less than half the length of 
its sheath. In~Pomacea. paludosa (Say), of Florida (Fig. 15), there 
‘is no inclosed penis even at the base. The coiled sheath appears to have 
taken over its function. We found the same structure in Pomacea 
gevesensis (Deshayes) from Georgetown, British Guiana, collected by 
H. Lang. 

Radula.—In Pila congoensis (Fig. 136, page 168) the Pre tooth 
is squarish, having steep lateral margins, the upper margin therefore 
long. The lateral tooth has a very,wide body, the second cusp from inside 
very large. The two marginals are nearly alike, both having an upper 
long and lower short cusp. The formula of cusps is 2-2-4-5-4-2-2. 


oe ‘Voyage de l’Astrolabe, Atlas, Mollusques,’ Pl. ivi. 


. L. Bouvier. 1888. ‘ ftude ie ti - 1 ; . 
Paris, pp. 63*~-85*, Pl. rx, sur l’organisation des Ampullaires.’ Mém. Soc. Philomath, 


31993, Acta Zoologica, LY. pp. 371-3738, figs. 17-19. 


Lp “Viktor, Sachwathin. 1920. ‘Das Urogenitalsystem von Ampullaria gigas Spix.’ Acta Zoologica, 
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Width of the central tooth, 0.5 mm. It is much like the teeth of Ameri- 
can species figured by H. Burrington Baker.! 

The determination of African Pilz is difficult because of the simi- 
larity of the species. The minute sculpture, the width of the aperture, 
and the length of the adnate portion of the inner lip relative to that of 
the aperture, have been found to be among the most useful differential 
characters. In some cases the relative width of the operculum and its 
sear is highly characteristic. The sculpture of the scar is rather variable 
individually, and it changes somewhat with age. | 

The following is a list of continental African forms which appear 
to be specifically distinct. Most of them have been insufficiently 
described. 


Pila africana (Ki. von Martens) =Ampullaria africana E. von Martens, 1886, 
Sitz. Ber. Ges. Naturf. Fr. Berlin, p. 114. Gold Coast (Abetifi and Akra). 

Pila chariensis (Germain) = Ampullaria chariensis GERMAIN, 1905, Bull. Mus. 
Hist. Nat. Paris, p. 486; 1906, Mém. Soc. Zool. France, XIX, p. 232, PI. 1v, fig. 10. 
Lower Chari between Buguman and Fort Lamy; also-Lake Chad. 

Pila charmesiana (Billotte)=Ampullaria charmesiana BitLoTrEe, 1885, Bull. 
Soc. Malacol. France, II, p. 106. Amopullaria wernet Puiuippi (in part), 1851, in 
Martini and Chemnitz, ‘Syst. Conch. Cab.,’ I, 20, Pl. v, fig. 4. Nile, above Gondo- 
koro. 

Pila chevaliert (Germain) = Ampullaria chevalieri GERMAIN, 1904, Bull. Mus. Hist. 
Nat. Paris, p. 469; 1908, in A. Chevalier, ‘L’ Afrique Centrale Frangaise,’ p. 525, 
fig. 89 (on p. 526). Krebedje, French Equatorial Africa; this was apparently found 
in the Congo drainage. 

Pila congoensis Pilsbry and Bequaert. See p. 177. 

Pila congoensis amplior Pilsbry and Bequaert. See p. 179. 

Pila gordoni (EK. A. Smith) = Ampullaria gordoni E. A. Smiru, 1892, Ann. Mag. 
Nat. Hist., (6) X, p. 382. Lake Victoria. 

Pila gordoni var. bukobe (EK. v. Martens)=Ampullaria gordoni var. bukobe 
E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 156, Pl. 1, 
fig. 22. Lake Victoria at Bukoba. | 

Pila gordoni var. volkensi (E. v. Martens) = Ampullaria gordoni var. volkensi E. 
v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 157. Lake Jipe 
near Mt. Kilimanjaro. 

Pila gradata (E. A. Smith) =Ampullaria gradata E. A. Smiru, 1881, Proc. Zodl. 
Soc. London, p. 289, Pl. xxx111, figs. 22 and 22a. Lake Nyasa and between Lake 
Nyasa and the east coast. Germain (1905, Bull. Mus. Hist. Nat. Paris, p. 256; 
1908, ‘Rés. Scientif. Voy. Afrique Foa,’ p. 670) records this species from the southern 
end of Lake Tanganyika (Foa Coll.). 

Pila kordofana (Philippi) = Ampullaria kordofana Puturert, 1851, in Martini and 
Chemnitz, ‘Syst. Conch. Cab.,’ I, 20, p. 44, Pl. x11, fig. 1. Kordofan. This does not 
seem to differ very materially from Pila wernei (Philippi). : 

Pila leopoldvillensis (Putzeys). See p. 180. 


11922, Occas. Pap. Mus. Zool. Univ. Michigan, No. 106, Pl. xv, figs. 6, 7. 
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Pila letourneuxi (Bourguignat) = Ampullaria letourneuxi Bourcuicenat, 1879, 
‘Descript. Moll. Egypte,’ p. 29. Kingani River near Bagamoyo, Tanganyika 
‘Territory. 

Pila microglypta Pilsbry and Bequaert. See below. 

Pila nigricans (G. B. Sowerby) =Ampullaria nigricans G. B. SowErsy, 1910, 
Proc. Malacol. Soc. London, IX, 1, p. 63, fig. Buddu, Uganda, at 4,000 feet. 

Pila nyanzx (E. A. Smith) =Ampullaria nyanze E. A. Suir, 1892, Ann. Mag. 
Nat. Hist., (6) X, p. 382. Jordan’s Nullah, at the southern end of Lake Victoria.’ _ 

Pila penieaie (Mousson) = Ampullaria occidentalis Mousson, 1887, Journ. de 
Conchyl., XX XV, p. 299, Pl. x11, fig. 9. Cunene River. , 

Pila ovata (Olivier). See p. 181. 

Pila revoilit (Billotte) =Ampullaria revoili Brtuorre, 1885, Bull. Soc. Malacol. 
France, II, p. 103. Between Merca and Makdischu, Somaliland. 

Pila ruchetiana (Billotte)=Ampullaria ruchetiana BiuLorTE, 1885, Bull. Soe. 
Malacol. France, II, p. 105, Pl. v1, fig. 1. Webi River, above Guelidi, Somaliland. 

Pila speciosa (Philippi) = Ampullaria speciosa Puiippi, 1849, Zeitschr. f. Mala- 
koz., VI, p. 18; 1851, in Martini and Chemnitz, ‘Syst. Conch. Cab.,’ I, 20, p. 40, Pl. 
x1, fig. 2. East Africa. 

This species has been recorded from the Uele River by Germain and de Roche- 
brune (1904, Mém. Soc. Zool. France, XVII, p. 5); from the Lobay River, an affluent 
of the Congo in French territory, by Germain (1918, Bull. Mus. Hist. Nat. Paris, 
p. 289); and from the Upper Congo by C. R. Beettger [1913, Ann. Soc. Zool. Malacol. 
Belgique, XLVII, (1912), p. 102]. The occurrence of true P. speciosa within the 
Congo basin appears to us very doubtful. 

Pila stuhlmannii (EK. v. Martens). See p. 182. 

Pila welwitscht (Bourguignat)=Ampullaria welwitschti BourcuicNnat, 1879, 
‘Descript. Moll. Egypt.,’ p. 31. Ampullaria ovata More LET, 1868, ‘Voy. Wel- 
witsch. Moll. Terr. Fluv.,’ p. 94, Pl. rx, fig. 10 (not of Olivier). Niger River. This 
appears to be a distinct species, not a variety of ovata as stated by Germain (1908, 
Journ. de Conchyl., LVI, p. 108). 

Pila wernei (Philippi). See p. 183. 

Certain authors list as African species a number of forms which were originally 
described as of doubtful provenance. Such are: Ampullaria adusta Reeve (=A. 
sordida Reeve), A. canaliculata Lamarck, A. exigua Philippi, A. filosa Reeve, and A. 
pilula Reeve. It is extremely doubtful whether any of these names apply to species 
of the African continent. 


Pila microglypta, new species 
Plate XV, Figures 5 and 6 
Stanleyville (type locality), 21 specimens (H. Lang Coll.). 


The shell is moderately umbilicate, rather solid. The spire is moderately raised, 
more or less deeply corroded in all specimens seen. The suture is deep; following it the 
whorl is horizontal and flattened, then rather abruptly curved, convex peripherally, 
then convexly tapering toward the base. Color ecru-olive to buffy olive, with 
numerous unequal bands and lines of brownish olive. Surface showing under the lens 
unequal, very minute, spiral threads and strix and far finer, closer, axial strix which 

renulate the spirals. The aperture is oblong, rather wide, nearly as wide in the 
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upper part as in the lower; chestnut colored within, becoming whitish and showing 
bands toward the lip. The columellar margin is but slightly expanded. Adnate 
portion of the inner lip rather short. ! 


Length, 37.0 mm.; diameter, 32.0 mm.; length of aperture, 26.0 mm. Type. 
ene . 23.0 ean = 18.4 Paratype 


The operculum has a silvery sheen inside. The scar is large, occupy- 
ing about half the total width, the smooth area in it narrow or very 
narrow. The sculptured area toward the columellar side is finely 
marked with irregular, concentric ridges; that outside of the smooth 
area has at first some intricate areoles, then a few weak concentric 
ridges. The length of the scar is two-thirds that of the operculum or 
somewhat more. | | 

The minute sculpture of the shell is characteristic. It resembles 
that of Saulea vitrea (Born), and is far finer than that of Afropomus 
balanoideus (Gould). By size and sculpture it appears most nearly re- 
lated to Pila africana (v. Martens), from Abetifi and Akra, on the Gold 
Coast. The chief difference noticed from the description is the diverse 
color and the presence of bands in all specimens of the Stanleyville 
shell. This, too, is umbilicate rather than perforate, as africana was 
described. , 
| The shell is much more solid than in young specimens of P. con- 
goensis; it is more distinctly sculptured, and the scar of the operculum 1s 
relatively much larger. : 


Pila congoensis, new species 
Plate XV, Figures 3 and 4 
Stanleyville (type locality), about 60 specimens; Niangara, 15 
specimens (Lang and Chapin Coll.). Avakubi, 2 young specimens (J. 
Bequaert Coll.). 


_ The shell is rather large, inflated, with a. large, open umbilicus. Spire moder- 
ately produced, corroded. The whorls are strongly convex, narrowly flattened 
below the deep suture, the last whorl evenly convex, not tapering downward. The 
surface is glossy, under a strong lens showing very weak, microscopically granular, 
spiral strize in some places, marked with slight growth striz. Isabella color with some 
darkér brownish streaks and rather indistinct narrow olive bands. The aperture is 
ovate, wide, showing many chestnut bands on a light ground tinged with pink or 
yellowish; becoming suffused with chestnut in the throat. On the slightly expanding 
peristome the bands are more vivid. The columella is little thickened and very little 
expanded, yellowish or orange colored. The adnate portion of the inner lip is very short, 
contained 2} times in length of aperture. 


Length, 63.0 mm.; diameter, 58.0 mm.; aperture, 45.0X31.0 mm. Type. 
A ae g! 59.0 ‘«  46.0X33.0 
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The operculum (Plate XIX, figs. 8 and 9) is moderately concave 
externally, its cuticle finely laminate. The columellar margin is somewhat 
concave in its apical half. The apex is rectangular, pointed. Inside it 
has a more or less pinkish gray color in the young stages, but in the old 
it is largely buff. The scar is relatively small, occupying much less than 
half the total width; it encloses a smooth area rather large in the young, 
but which narrows more or less with age; around it there is quite irregu- 
larly developed rugosity concentric to the nucleus. Length, 39 mm.; 
width, 26.5 mm. 

This species appears to be related to Pila werne:. It differs by the 
far wider umbilicus and the conspicuously shorter adnate portion of the 
innerlip. Itneeds comparison with P. kordofana, which we have not seen. 

Young shells, 25 or 30 mm. long, show a minute spiral sculpture like 
that of P. microglypta, but not so well developed. This gradually dis- 
appears with age and becomes faint or only visible in places in adult 
shells. The narrower scar of the operculum readily separates such young 
adults from muicroglypta. 

In some of the examples of the type lot a horizontal ledge below the 
suture scarcely exists, the whorl sloping there as in Pl. XV, fig. 3, yet 
there seem to be transitional examples. The same two forms occur at: 
Niangara, in the Uele drainage. The Stanleyville specimens appear to be 
usually free from malleation, but sometimes show small traces. Part 
of those from Niangara are similar, but others are profusely malleate in 
an intermediate stage of growth, generally smooth before and after this 
stage. 

Some account of the soft parts is given under the generic head 
(Fig. 14). 

“These large snails (Pzla congoensis) do not occur in places subject 
to desiccation by seasonal droughts, nor in rivers with strong current, 
their principal habitats being muddy, practically stagnant swamps 
largely overgrown with aquatic plants and connected with the larger 
streams. Most of these mollusks stay but a few inches and seldom more 
than a foot below water level, and are often imbedded in the softer 
surface mud. 

_ “At certain seasons the natives collect them in great quantities for 
food purposes. But among all the tribes of the northeastern Congo only 
the older people partake of this dish, the younger ones being afraid of 
even using the utensil they have been boiled in. The snails are cooked 
in water with wood ashes, taken from the shell, cleaned, cut to pieces, 
stewed again, seasoned, and served with palm oil. 
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‘Among the riverine Bakongo tribe along the Uele River one often 
sees one of these shells fastened to a child’s belt, as a protection against 
drowning, so I was assured by the superstitious. The photograph (PI. 
XVI) shows a Bangba native near Niangara, Uele district, wearing a hat 
completely covered with these shells and surmounted with a tuft of 
feathers of the African crowned eagle (Spizaetus coronatus). Thus worn 
during certain ceremonies, the shells are supposed to counteract in- 
fecundity, considered by the natives a particular affliction and believed 
to befall those who, when still in reproductive age, have been careless 
enough to eat these mollusks.” (H. L.) 


Pila congoensis amplior, new subspecies 
Plate XV, Figures 1 and 2 


Nouvelle Anvers (type locality), one specimen; near Bumba, one 
specimen; Medje, 2 specimens (Lang and Chapin Coll.). 

The shell agrees with P. congoensis in the short last whorl, the short adnate 
portion on the inner lip, and the ample umbilicus; by the same characters differing 
from P. leopoldyillensis. It attains a size much greater than P. congoensis. Micro- 
scopic sculpture is nearly effaced, but where visible it appears to be like that of 
congoensis. The surface is usually, but not always malleate in some part of the last 
whorl. The aperture shows various shades from cinnamon to walnut brown within, 
with more or less orange or yellow toward the lip, which may have a border of some 
shade of yellow or sometimes vinaceous-pink. There is more color inside than in the 
P. leopoldvillensis seen. 


Length, 91.0 mm.; diameter, 83.0 mm.; aperture, 67.0X45.0 mm. Nouvelle 
. Anvers; type. 


Pl. XV, Fig. 
De 
SS OAS ie 84.0 fe 67.0><42-0 Near Bumba. 
91.0 ey 81.0 fi 66.0*44.0 Medje. 
- 120 “ 66.0 ot 53.0X34.0 Medje. PI. 
RV Hire 1. 


Shells of this race are used as saltcellars by the Medje. 

The operculum (Pl. XIX, fig. 10) is buff, mottled irregularly with 
dirty whitish patches and some reddish and olivaceous suffusion, the 
scar isabella colored, finely rugose concentrically and with local whorls. 
In the type specimen there is no distinct smooth area in the scar, but in 
one from Bumba it is distinct, large and raised. The scar is less than 
half the width of the operculum. Length, 62 mm.; width, 41 mm. ; 
width of scar, 18 mm. 
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Pila leopoldvillensis (Putzeys) 
Plate XIV, Figures 1 and 9 

Ampullaria leopoldvillensis Purzpys, 1898, Ann. Soc. Malacol. Belgique, XX-XIII, 
Bull. Séances, p. xeviii, fig. 23. Grrmatn, 1907, Bull. Mus. Hist. Nat. Paris, p. 427. 
G. B. SowrrBy, 1910, Proc. Malacol. Soc. London, IX, 1, p. 59. DAuUTZENBERG 
AND GERMAIN, 1914, Rev. Zool. Afric., IV, 1, p. 50. 

Ampullaria speciosa var. globosa GERMAIN, 1905, Bull. Mus. Hist. Nat. Paris, p. 
328 (type locality: shores of the Congo, near Stanley Pool); 1908, in A. Chevalier, 
‘L’ Afrique Centrale Francaise,’ p. 531, fig. 90. 

Stanley Pool, near Leopoldville (type locality). Stanley Pool near Brazzaville 
(E. Roubaud Coll.; F. Foureau Coll.). Ukaturaka (J. Bequaert Coll.). 

Leopoldville, 3 specimens (J. Bequaert Coll.). Lie, 1 specimen 
(Lang and Chapin Coll.). 

In this species the aperture is narrower than in P. congoensis, much 
as in P. charmesiana; the last whorl is long, as seen in front, and the 
adnate part of the inner lip‘is relatively long, thereby differing from P. 
congoensis amplior, which attains dimensions nearly as great. The 
umbilicus, while rather large, is not as open as in P. congoensis. Bands 
are faintly or not visible externally, but more or less apparent in the 
mouth. The character of the surface varies somewhat, but only one of 
the examples seen is “‘ obsolete cingulata”’ as the type was described. The 
lip is whitish with brown spots in some examples, the mouth more or less. 
suffused with pinkish cinnamon within. | 


Length, 111.5 mm.; diameter, 111.0 mm.; aperture, 83.0X48.0 mm. Leopold- 
peg” ville. 
is 97.0 a 85.0 = 73.0X42.0 Leopold- 
| ville. 
ff 90.0 _ 82.0 a 68.0*42.5 Lie. 


A half grown specimen (length, 82.5 mm.; diameter, 68.0 mm.; 
aperture, 60.0 X 33.0 mm.) was taken somewhere on the middle Congo (the 
label destroyed). The shell is moderately umbilicate with a rather high 
spire and recalls P. ovata (Olivier) in contour. It is isabella color with 
light brownish-olive streaks, becoming brussels-brown on the last part. 
Some duskier bands are faintly visible in the lower half. Surface glossy, 
showing faint microscopic spirals on the earlier whorls. The whorls are 
not flattened below the suture. The aperture is narrow, as in P. charme- 
stana, suffused with pink inside. Columella and submargin of the lip 
nearly white. The adnate portion of the inner lip is very thin, trans- 
parent, and long, being half the length of the aperture. | 

. The operculum is long, narrow, the columellar margin strongly 
sigmoid, being decidedly concave in the upper part. Interior pink, 
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fading toward the outer edge. Scar much less than half the total width, 
with a large smooth area; between that and the columellar side irregu- 
larly rugose concentrically. Length, 55.0 mm.; width, 31.0 mm. 

In P. ovata the operculum is relatively wider, with a larger scar. P. 
congoensis amplior has a much wider operculum, its columellar margin 
less sigmoid. 


“According to Dr. J. Rodhain, common in the papyrus and other 
swamps of this region.” (H. L.) 


Other Species of Pzla Recorded from the Belgian Congo 
Pila ovata (Olivier) 


Ampullaria ovata OuivieR, 1804, ‘Voyage dans Empire Othoman,’ II, Be 
footnote; (an x11), Atlas, Pl. xxx1, fig. 1 (type locality: Alexandria, Egypt). 
SmiTH, 1880, Proc. Zod]. Soc. London, p. 348. Crossr, 1881, Journ. de nes 
XXIX, p. 110. PrtsennEr, 1886, Bull. Mus Hist. Nat. Selevaue, IV, p. 104. 
BourGuIGNnat, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. vi, fig. 1; 1890, Ann. Sc. 
Nat. Zool., (7) X, p. 74, Pl. v1, fig. 1. R.Srurany 1894, in O. Baumann, ‘Durch 
Massailand zur Nilquelle,’ p. 299. E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, 
Beschalte Weichth.,’ p. 158. E. A. Smrru, 1904, Proc. Malacol. Soc. London, VI, 2 
p. 100. Germain, 1905, Bull. Mus. Hist. Nat. Paris, p. 256 (var. major); 1913, op. 
cit., p. 356; 1908, ‘Rés. Scientif. Voy. Afrique Foa,’ p. 668, fig. 23 (on p. 669) (var. 
major). KE. A. Smrru, 1906, Proc. Zo6dl. Soc. London, I, p. 184. Ancry, 1907, Bull. 
Scientif. France et Belgique, (5) IX, (1906), pp. 250 and 262. G. B. Sowmrsy, 1910, 
Proc. Malacol. Soc. London, IX, 1, p. 60. C. R. Barrerr, 1913, Ann. Soc. Zool. 
Malacol. Belgique, XLVII, (1912), p.101. DauTzENBERG aNnD GERMAIN, 1914, Rev. 
Zool. Afric., IV, 1, p. 48. 

Pacha ovata Olivier. KoseEut, 1912, in Martini and Chemnitz, ‘syst. Conch. 
Cab., n. F., I, Ampullariidg,’ p. 46, Pl. xxx1, fig. 3. (PHippi, 1851, op. cit., Pl. 
XIV, fen 5). 

Lake Tanganyika: near Ujiji (J. C. Hore Coll.); at the southern end (W. A. 
Cunnington Coll.); at the northern end (O. Baumann Coll.); near the outlet of the 
Lukuga River; Kibanga; Karema, Ufipa; Mbwe. The var. major was described by 
Germain from the southern end of Tanganyika (Foa Coll.). 

The occurrence of typical P. ovata in Lake Tanganika seems beyond doubt. C. 
R. Bocttger has also recorded this species from the ‘‘Upper Congo” (O. Baumann 

Coll.); and Dautzenberg and Germain list it from Lake Kisale at Kikondja; the 
Congo at Ukaturaka; and the Lualaba at Nyangwe (all J. Bequaert Coll.). These 
identifications appear to us dubious since we have been unable to recognize ovata 
among the many specimens brought back by the Congo Expedition. 


Pila ovata var. bridouxi (Bourguignat) 


Ampullaria bridouzi Boureuienat, 1888, ‘Iconogr. Malacol. Tanganika,’ PI. 
v, fig. 22; 1890, Ann. Sc. Nat. Zool., (7) X, p. 72, Pl. vy, fig. 22. Ei. v.. Marruns, 
1897, ‘Teukat Ost Afr., IV, Tseclials Weichth.,’ p. 156. E. A. Smrru, 1904, Proce. 
Malacol. Soc. London, VI, 2,p.100. Ancry, 1907, Bull. Scientif. France et Belgique, 
(5) IX, (1906), pp. 250 and 262. 
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Ampullaria ovata var. bridouxi Bourguignat. GERMAIN, 1911, Bull. Mus. Hist. 
Nat. Paris, p. 439. 

Pachylabra bridouxi Bourguignat. Kosrut, 1912, in Martini and Chemnitz, 
‘Syst. Conch. Cab., n. F., I, Ampullariide,’ p. 50, Pl. xxx1, fig. 4. 

Lake Tanganyika at the mouth of the Malagarazi River and near the outlet of 
the Lukuga, below the Chakabala Islands (type locality not designated). | 

This is evidently a large variety of P. ovata. 


Pila ovata var. emini (EK. v. Martens) 


Ampullaria ovata var. emini KE. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Be- 
schalte Weichth.,’ p. 160, fig. (type locality: Nyemirembe on Lake Victoria). 
GERMAIN, 1916, Bull. Mus. Hist. Nat. Paris, p. 202. . 

Pachylabra ovata var. emint E. v. Martens. Koperut, 1912, in Martini and 
Chemnitz, ‘Syst. Conch. Cab., n. F., I, Ampullariide,’ p. 52, Pl. xxx11, fig. 2. 

Lake Edward: near Rumande (Stuhlmann Coll.). 

We have seen a young specimen from Kabare, Lake Edward (J. Bequaert Coll.), 
which evidently belongs to a form of P. ovata. 

The following forms have been regarded by certain authors as synonyms or 
variations of P. ovata. We mention them here to complete our list of described forms. 
from continental Africa. 

Ampullaria bourguignatt BILLoTTE, 1885, Bull. Soc. Malacol. France, IT, p. 107, 
Pl. vi, fig. 3. Lake Ballat, Lower Fevot. 

Ampullaria dumesniliana BittoTrr, 1885, Bull. Soe. Malacol. France, II, p. 
104, Pl. vi, fig. 2. Webi-Doboi, near Wevéa, Somaliland. 

Ampullaria lucida, Partan, 1851, in Martini and Chemnitz, ‘Syst. Conch. Cab.,’ 
I, 20, p. 45, Pl. x111,.fig. 2 and Pl. x1v, fig. 4. Egypt. 

Ampullaria raymondi Bourcuicnat, 1863, ‘Moll. Nouv.,’ I, 3° décade, p. 76, 
Pl. rx, fig. 4. Lake Ballat, Lower Egypt. 

Heelan ovata var. deckent K. v. Martens, 1897, ‘Deutsch Ost Afr., IV, 
Beschalte Weichth.,’ p.159. Zanzibar. We are inclined to accept this as a good race. 

Ampullaria ovata var. lamellosa GERMAIN, 1912, Bull. Mus. Hist. Nat. Paris, p. 
323, fig. 61 (on p. 324). River Niger. This appears to be a distinct species; the 
shave is. not like that of Pila ovata. 


Pila stuhlmanni (KE. v. Martens) 


Ampullaria erythrostoma var. stuhlmanni E. v. Marrens, 1897, ‘Deutsch Ost 
Atr., IV, Beschalte Weichth..,’ p. 155, fig. J. Toreim. 1911, ‘Wiss. Ergebn. D. Z. Afr. 
Exp. (1907-08),’ IIT, p. 210. poten 1916, Bull. Mus. Hist. Nat. Paris, p. 201. 

Pachylabra erythrostoma var. Sihimonis K. v. Martens. Kost, 1912, in 
Martini and Cheney ‘Syst. Conch. Cab., n. F., I, Ampullariide,’ p. 54, Pl. xxxu, 
Bosc. 

Lake Albert: near Kassenje (type locality; Stuhlmann Coll.; Schubotz 
Coll.). Lake Edward (?): Katarenge (one doubtful specimen, a hiviain Coll.; 
Germain merely copies v. Martens’ record, making the identification definite, ei Nout 
however, giving his reasons for doing so). 

Ampullaria erythrostoma RrEve, 1856, ‘Conchol. Iconica,’ X, Ampullaria, PL. 
XI11, fig. 59, was described as from Tee hae: According to eiaathy (1909, Proe. 
Aalacol. Soc. London, VIII, p. 363), this was, however, an erroneous locality, since 


% 
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Reeve’s specimen cannot be distinguished from the South American Ampullarius 
guyanensis (Lamarck). HE. v. Martens’ var. stwhlmanni should therefore be given 
specific rank. : 


Pila wernet (Philippi) 

Ampullaria wernet Puturprr, 1851, in Martini and Chemnitz, ‘Syst. Conch. 
Cab.,’ I, 20, p. 19, Pl. xvi, fig. 2 (not Pl. v, fig. 4, which is P. charmesiana) (type 
locality: White Nile). E. A. Smrru, 1888, Proc. Zoél. Soc. London, p. 53. DaurzEn- 
BERG, 1891, Bull. Ac. Se. Belgique, (3) XX, (1890), p. 569. Grrmatrn, 1905, Bull. © 
Mus. Hist. Nat. Paris, p. 328; 1908, A. Chevalier, ‘L’ Afrique Centrale Frangaise,’ 
p. 5380. C. R. Barrerr, 1913, Ann. Soc. Zool. Malacol. Belgique, XLVII, (1912), 
p. 102. : 

It seems doubtful whether P. wernet actually occurs within our territory. Smith 
(1888) says that two young shells collected in Lake Albert by 8. Baker (1864) ‘‘appear . 
to be the early ‘stages of this species.’! Dautzenberg (1891) records it from the 
islands below Fort de Possel in the Ubangi River (Foureau Coll.) and C. R. Boettger 
(1913) from the Kasai River (Wissmann Coll.). We are inclined to believe that these 
Congo records are all based on erroneous identifications. 


LANIsTES Denys de Montfort 


Lanistes DENYS DE Montrort, 1810, ‘Conchy]l. Systém.,’ IT, p. 122. Monotype: 
Lanistes oliverii Denys de Montfort =Cyclostoma carinata Olivier. 

Ampullaria subgenus Lanites Swarnson, 1840, ‘Treatise on Malacology,’ p. 
339. Misspelling of Lanistes. 

Meladomus section Libyciana Bourauianat, 1889, ‘Moll. Afrique Equator.,’ 
p. 176. Type by present designation: Ampullaria libyca Morelet. 

Meladomus section Bolieniana BourcuiGnat, 1889, op. cit., p. 178. Type by 
present designation: Helix boltentana Chemnitz = Cyclostoma carinata Olivier. 

Meladomus section Nyassana BouRGUIGNAT, 1889, op. cit., p. 179. Monotype: 
Lanistes nyassanus Dohrn. 

Ampullariidz with the shell sinistral, the operculum wholly corneous. 

The soft parts are dextral as in Pila, and the left epipodial lobe is rather short. 

Bouvier {1891, Le Naturaliste, (2), No. 108, pp. 143-147] has figured 
living Lanistes carinatus which he kept in an aquarium. The very short 
siphon is incapable of extension materially beyond the edge of the shell. 

Lanistes purpureus was said by O. Neumann to be viviparous (KH, v. 
Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 163). A. 
d’Ailly (1896, Bihang Svenska Vet. Ak. Handl, Stockholm, XXII, Afd. 
4, No. 2, p. 126), however, described the eggs of L. lybecus, of Cameroon, 
which, he says, are agglomerated on aquatic plants; one of the masses 
contained fifteen spherical eggs, 3.5 mm. to 4 mm. in diameter, with a 
rather strong, transparent membrane. We found no embryos in the 
specimens we have opened, four of L. procerus langi, about twenty ofl 
nsendweensis, and nine of L. graueri, though the majority were females. 


nen nnn 
1These specimens had been referred to Lanistes by H. Adams (1866, Proc. Zool. Soc. London, p. 
376). . 
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This genus is strictly Ethiopian and Malagassan. On the African 
continent it appears to have much the same distribution as Pzla, ex- 
tending northward to the delta of the Nile in the east, to Lake Chad and 
Senegal in the west; in South Africa it is found in Angola, Lake Ngami, 
the Zambezi Basin, Portuguese East Africa, and eastern Transvaal. 
The southernmost record appears to be Delagoa Bay. In the west the 
genus is unknown south of the Cunene. 

It is of considerable interest that a number of fossil species of Lanzstes 
have been found in the Tertiary of Lower Egypt. The oldest of these is 
Lanistes antiquus Blanckenhorn from the Middle Eocene or Lutetian of 
Fayam. It is regarded as an ancestor of the L. carinatus group. Lanistes 
bartontanus Blanckenhorn of the Upper Eocene (Bartonian) appears to 
be still more closely related to the recent L. carinatus (Olivier). The 
other species, Lanzstes zrregularis (Blanckenhorn) (=transiens Mayer- 
Eymar) and LZ. sandbergert (Mayer-Eymar), appear to be much more 
depressed than any of the living forms. All four species, however, seem 
to belong to the subgenus Lanzstes proper.! 

While the shell of Lanzstes is ordinarily spoken of as ‘‘sinistral,”’ 
it is well known to be really ultradextral or hyperstrophic; the unpaired 
organs of the soft parts, as first noticed by Troschel for L. ovwm,? are not 
reversed, but occupy the same positions they have in dextral Ampullarii- 
de. A planorboid ancestor of Lanistes, similar to the American Ceratodes, 
is therefore to be sought in early Tertiary or Mesozoic deposits. Lanistes 
irregularis and L. sandbergert appear to be transitional forms approach- 
ing this hypothetical ancestor. Ceratodes is disqualified as a group 
ancestral to Lanistes by being longisiphonate, a more evolved condition 
than the brevisiphonate Lanistes. Since Lanistes had a planorboid 
ancestor, the openly coiled forms of the carinatus group, or Lanistes 
proper, are relatively primitive in structure of the shell, Meladomus 
being further evolved, and Leroya the final stage. 

The soft parts of Lanzstes procerus langi are very similar externally 
to those of Pala congoensis. Both epipodial lobes are somewhat larger 
(in the alcoholic examples). The orifice of the lung is close to the left 
border, 8 mm. long, placed substantially as figured for Pila, the osphra- 
dium immediately anterior to it. The gill is on the right side, running 
back from the penis, as in Pila. The longitudinal ridge of the floor of 
the gill chamber is well developed, thin, and about 2 mm. high. The 


1See C. Mayer-Eymar, 1901, Vierteljahrschr. Naturf. Ges. Ziirich XLVI 22-34, Pl 2 
M. Blanckenhorn, 1901, Centralbl. Mineral., Geol. u. Paldont.. pv. ~27 3 Ne 1912 Proc, 
Nie lecol Soo Condo eae ol. u. Palaont., pp. 270-275. R. B. Newton, 1912, Proce. 
21845 Archiv-f. Naturgesch., XI, 1, p. 213. 
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penis is substantially as described for Pila congoensis. These parts are 
drawn in Fig. 16), from an individual of average size. 

Lanistes (Leroya) grauert has the lung orifice as described above but 
smaller—a slit 4 mm. long, at the left border of the lung, immediately 
behind the prominent osphradium, which is about 2 mm. from the edge 
of the mantle. 

Lanistes nsendweensis also has the lung orifice situated as in L. p. 
langi, at the left border of the lung, about 7 mm. long in a shell of 24 mm. 
diameter. The penis (seen turned into the mantle cavity in Fig. 16a) 
is slender and grooved, as described for Pila congoensis and L. p. langi, 
with a fleshy sheath perforated at the end, but the folded edges are con- 
crescent. It is 4mm. long (as preserved in alcohol) in a shell of 21 mm. 
diameter. : 


Fig. 16. a, Lanistes nsendweensis Dupuis and Putzeys, penis turned into the 
mantle cavity. 6, Lanistes procerus langi Pilsbry and Bequaert, head and front of — 
mantle. 

ll, rl, left and right epipodial lobes; p, penis. 


The radular teeth of Lanistes do not appear to differ materially 
from those of Pila, though in the three species we have examined the 
central teeth differ in outline, having narrower upper margin and more 
sloping side margins than in Pla congoensis. L. graueri is peculiar by 
the broad body of the inner marginal tooth. The teeth of both genera 
are drawn in Fig. 13, on p. 168. 

Lanistes (Lanistes) nsendweensis (Fig. 13e) has the upper margin 
of the central tooth shorter, the lateral margins sloping less steeply. 
The body of the lateral tooth is narrower; even when the tooth is lying 
free, the cusps foreshortened, it is not so wide as in Pla. Formula of 
cusps as in Pla, except that the central has seven denticles instead of 
five. Width of the central tooth, 0.377 mm. 

Lanistes (Meladomus) procerus langi (Fig. 13c) differs from L. 
nsendweensis by having the side teeth decidedly longer. Width of the 
central tooth, 0.525 mm. | 


ao 
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Lanistes (Leroya) graueri (Fig. 18d), has the upper margin of the 
central tooth shorter than in any other species seen, the basi-lateral 
angles more produced. The cusps of the side teeth are short. The inner 
marginal has a very wide body, unlike the other species. Width of the 
central tooth, 0.445 mm. 

The identification of species in this genus is often extremely difficult 
and sometimes uncertain. This is due in part to the intrinsic difficulty 
of dealing with a group of closely related forms, but also to the large 
number of species described without adequate comparisons with other 
forms. 


Subgenus LANISTES proper 
The following species belong to this group: 


Lanistes alexandri (Bourguignat) =Meladomus alexandri BouRGUIGNAT, 1889, 
‘Moll. Afrique Equator.,’p.177. Affluents of the Vuami River, above Sadani, East 
Africa. This is perhaps based on an immature example of another species. 

Lanistes assiniensis (Kobelt) =Meladomus libycus assiniensis KoBEtt, 1912, 
Nachrichtsbl. Deutsch. Malakoz. Ges., XLIV, p. 7; 1912, in Martini and Chemnitz, 
‘Syst. Conch. Cab., n. F., I, Ampullariide,’ p. 30, Pl. xxv1, figs. 6-7. Assinie. 

Lanistes bernardianus (Morelet) = Ampullaria bernardiana Moreuet, 1860, 
Journ. de Conchyl., VIII, p. 190. Guinea. Perhaps a variety of L. libycus (Morelet). 

Lanistes bicarinatus Germain. See p. 1938. 

Lanistes carinatus (Olivier) = Ampullaria carinata OuivieR, 1804, ‘Voyage dans 
’Empire Othoman,’ IT, p. 39, footnote; (an x11), Atlas, Pl. xxx1, figs. 2A-B (type 
locality: Kalidje Canal near Alexandria, Egypt). Helix bolteniana CuEeMnitz, 1786, 
— ‘Syst. Conch. Cab.,’ IX, 1, p. 89, Pl. crv, figs. 921-922 (not used as a binomial). 
Lanistes oliverii DENYS DE MontrFort, 1810, ‘Conchyl. Systém.,’ II, p. 123, fig. 
(on p. 122). Ampullaria xgyptiaca “Ehrenberg” Jickeni, 1874, Nova Acta Ac. 
Nat. Cur. Dresden, XX XVII, p. 227. Lanistes dwveyrierianus Revott, 1885, Bull. 
Soc. Malacol. France, II, p. 99, Pl. vi, fig. 5. Lanistes bolteni Pauuary, 1909, Mém. 
Inst. Egyptien, VI, 1, p. 61, Pl. rv, fig. 14 (with var. perfecta Pauuary, p. 62, from 
Egypt, without more definite locality). 

Nevill (1884, ‘Hand List Moll. Indian Mus.,’ II, p. 14) has listed, without describ- 
ing them, a var. bicarinatus and a var. depressus of Lanistes carinatus, both from 
Egypt. 

Lanistes chapert (Kobelt) =Meladomus libycus chaperi Kopeur, 1912, Nach- 
richtsbl. Deutsch. Malakoz. Ges., XLIV, p. 7; 1912, in Martini and Chemnitz, 
“Syst. Conch. Cab., n. F., I, Ampullariide,’ p. 30, Pl. xxvu, figs. 3-6. Dahomey. 

Lanistes ciliatus HE. v. Martens, 1878, Monatsber. Ak. Wiss. Berlin, p. 296, Pl. 
11, figs. 8-10. Finboni, East Africa. 

Lanistes congicus O. Beettger. See p. 188. 

Lanistes congicus fraternus Pilsbry and Bequaert. See p. 189. 

Lanistes congicus schepmani C. R. Boettger. See p. 190. 

_ Lanistes fultoni (Kobelt) =Meladomus (Lanistes) fultoni KoseEtt, 1912, Nach- 
richtsbl. Deutsch. Malakoz. Ges., XLIV, p. 6; 1912, in Martini and Chemnitz, 
‘Syst. Conch. Cab., n. F., I, Ampullariide,’ p. 28, Pl. Xxvil, figs. 1-2. Lake Victoria. 
This species appears to be extremely close to L. bicarinatus Germain. 


1927] Pilsbry-Bequaert, The Aquatic Mollusks of the Belgian Congo 187 


Lanistes holostoma (Morelet) = Ampullaria holostoma MorRE LET, 1860, Journ. de 
Conchyl., VIII, p. 191. Guinea. 

Lanistes intortus (Lamarck). See p. 192. 

Lanistes letourneuaxi (Bourguignat) = Meladomus letourneuxi BourGuiGnat, 1879, 
‘Descript. Moll. Egypte,’ p. 41. Brrruier, 1885, Bull. Soc. Malacol. France, II, 
p. 101, Pl. vi, fig. 4. Nile, near Damiette. This species would perhaps be more 
correctly placed in the subgenus Meladomus. 

Lanistes libycus (Morelet) = Ampullaria ibyca Morexet, 1848, Rev. Zool. Soe. 
Cuviér., p. 354; 1858, ‘Séries Conchyl.,’ I, p. 28, Pl. 111, fig. 9, Gaboon. 

Lanistes millestriatus Pilsbry and Bequaert. See p. 188. 

Lanistes neavet MELVILL AND STANDEN, 1907, Mem. Manchester Litt. Phil. 
Soc., LI, No. 4, p. 6, PL, fig. 1. Kapopo, Northern Rhodesia. A var. unicolor Melvill 
and Standen together with the typical form. 

Lanistes nsendweensis (Dupuis and Putzeys). See p. 190. 

Lanistes nsendweensis katanganus Pilsbry and Bequaert. See p. 191. 

Lanistes nyassanus Dourn, 1865, Proc. Zoél. Soc. London, p. 233. E. A. Smiru, 
1877, op. cit., p. 715, Pl. yxxtv, figs. 8-9. Southern end of Lake Nyasa and near the 
small lake Pamolombue of the Shire River. On account of its very flattened spire, 
this species seemingly belongs in a distinct group, for which Bourguignat’s name 
Nyassana would be available. 

Lanistes palustris (Morelet) = Ampullaria palustris Morn .et, 1864, Journ. de 
Conchyl., XII, p. 158. Lake Ebrie, Grand Bassam, Ivory Coast. 

Lanistes pfeiffert (Bourguignat) = Meladomus pfeiffert BouRGUIGNAT, 1889, ‘Moll. 
Afrique Equator.,’ p. 173. Lanistes lubycus var. E. v. Martens, 1866, in Pfeiffer, 
‘Novit. Conchol.,’ I, p. 286, Pl. uxx, figs. 5-6 (not of Morelet). Gaboon. : 

Lanistes schweinfurthi (Ancey) =Meladomus schweinfurthti ANcEY, 1894, Mém. 
Soc. Zool. France, VII, p. 223, footnote. Lake Victoria. 

Lanistes senegalensis (Kobelt) =Meladomus (Lanistes) senegalensis KoseEtt, 
1912, Nachrichtsbl. Deutsch. Malakoz. Ges., XLIV, p. 6; 1912, in Martini and 
Chemnitz, ‘Syst. Conch. Cab., n. F., I, Ampullariide,’ p. 31, Pl. xxvuiut, figs. 13-14. 
Senegal. ; 

Lanistes solidus E. A. Smrru, 1877, Proc. Zoél. Soc. London, p. 716, Pl. uxxtv, . 
figs. 10-11. Lake Nyasa. This may belong to the same group as Lanistes nyassanus 
Dohrn. 

Lanistes subcarinatus (J. Sowerby) =Ampullaria subcarinata JAMES SOWERBY, 
1822, ‘Genera of Shells,’ No. 4 Ampullaria, fig. 4 of Plate (with short description on 
third page of accompanying letter-press). River Congo. This shell was apparently 
obtained in the Congo estuary by Cranch, the naturalist of the Tuckey Expedition 
(1816). See our remarks upon this species under the treatment of L. intortus 
(Lamarck). 

Lanistes varicus (O. F. Miller) = Helix varica Oe Miuuer, 1774, ‘Verm. Terr. 
Fluv. Hist.,’ II, p. 70 (no locality mentioned). Ampullaria guinaica LaMARck, 1822, 
‘Hist. Nat. Anim. sans Vertébres,’ VI, 2, p. 178 (figured without name in 1816, 
‘Encyclop. Méthod., Vers,’ Pl. cccctvt, figs. la-b. Rivers of Guinea). Ampullaria 
olivacea Bory DE St. VINCENT, 1827, ‘Encyclop. Méthod., Vers,’ peeeaparion of 


Plates, p. 177. 
Germain (1917, Bull. Mus. Hist. Nat. Paris, p. 514) has described Lanistes 


guinaicus mut. depressa from Dahomey. 
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Lanistes guinaicus has generally been credited to Lamarck or to Chemnitz. 
Philippi pointed out that “die Prioritat hat unstreitig der Miller’sche Name,” but he 
did not adopt it. Miller described his Helix varica from a specimen in the Spengler 
collection which Chemnitz subsequently described and figured in 1786, ‘Systematisches 
Conchylien Cabinet,’ IX, p. 80, Pl. cvi1, figs. 913, 914. 

Helix lusitanica Linneus (1767, ‘Syst. Nat.,’ 12th Ed., I, 2, p. 1245), which 
Philippi quotes with doubt under Ampullaria uation Lamarek, was based upon a 
specimen of Zonites algirus, according to Hanley, although Linneus referred to a 
figure of Lanistes carinatus (Olivier) in Gualtieri as illustrating his species. 

Lanistes vignoni (Bourguignat) = Meladomus vignoni, Boureuienat, 1889, ‘Moll. 
Afrique Equator.,’ p. 177. Lanistes bernardianus E. v. Marrens, 1866, in Pfeiffer, 
‘Novit. Conchol.,’ II, p. 286, Pl. uxx, figs. 1-4 (not of Morelet). Lagos. 


Lanistes millestriatus, new species 
Plate X VIII, Figure 5 


West Africa (Wheatley collection, No. 120,396, A. N.S. P.). 


The shell is rather thin and light and resembles L. varicus (Miller) closely in shape 
and character of the umbilicus, but it differs by the sculpture of extremely fine, close 
and regular strie in the direction of lines of growth. The color is lavender under a 
_ thin citrine-drab cuticle, which has scaled off in places. The striation is as distinct 
in such denuded patches as where the cuticle is preserved. The penult and next 
earlier whorls show no angulation and there is none around ‘the umbilicus. The 
aperture is shaped much asin L. varicus but is a little narrower. 

Length, 28.5 mm.; diameter, 32.5 mm.; aperture, 21.3X15.5 mm. 


Lanistes congicus O. Boeettger 
Plate XVIII, Figures 12-15 


Lanistes congicus O. Barrerr, 1891, Notes Leyden Mus., XIII, p. 111 (type 
locality: village of Elau near San Salvador, Angola). C.R. Barremr, 1913, Ann. Soe. 
Zool. Malacol. Belgique, XLVII, (1912), p. 103. 

Meladomus congicus O. Boettger. Koxserut, 1912, in Martini and Chemnitz, 
‘Syst. Conch. Cab., n. F., I, Ampullariide,’ p. 39, Pl. xx, figs. 2:and 3 (not the other 
figure). 

Lanistes bourguignont Putzrys, 1898, Ann. Soc. Malacol. Belgique, XX XIII, 
Bull. Séances, p. xxvi, figs. 9-11. 

Lanistes congicus var. bourguignont Putzeys. C. R. Barrer, 1913, Ann. Soc. 
Zool. Malacol. Belgique, XLVII, (1912), p. 103. 

Mouth of the Luima River (between Isangila and Manyanga in the Lower 
Congo; type locality of L. bourguignont). In the region of brackish water at the 
estuary of the Congo and in the district of the Cataracts (P. Hesse Coll.). 

Dautzenberg and Germain (1914, Rev. Zool. Afric., IV, 1, p. 51) record L. 
bourguignont from Basoko; Kibombo; the Lualaba River in the Katanga district; 
between Kikondja and Ankoro; and the Little Lubembe River (all J. Bequaert Coll.). 
We are inclined to believe that none of these specimens were true L. bourguignoni 
Putzeys, which in our opinion cannot be separated as a race from L. congicus O. 
Boettger. The specimens from the three first named localities we have not seen; 


1927] Pilsbry-Bequaert, The Aquatic Mollusks of the Belgian Congo 189 


those from between Kikondja and Ankoro we refer to L. nsendweensis (Dupuis and 
Putzeys), while those from the Little Lubembe River are described in this paper as a 
new subspecies of nsendveensis. 


Kidada, in the Lukungu River (H. Schouteden Coll.). 

This is a much more depressed shell than L. lybicus (Morelet), char- 
acterized by the flat, horizontal zone below the suture, rectangularly — 
bounded by a shoulder angle, which in old specimens becomes rounded 
on the latter part of the last whorl. This shoulder angle causes the spire 
to rise by abrupt stages. The first three-quarters of a whorl are strongly 
convex, the keel then beginning. The surface shows fine, irregular 
growth-strize and very weak, minute and close spirals. In unrubbed, 
young examples, the fine axial strie bear delicate cuticular threads, 
which also unite at intervals into spirals. In one specimen there are 
several inconspicuous and irregularly developed spiral ridges, like 
those produced by malleation, on the last whorl. A blunt keel bounds 
the rather large, well-like umbilicus. 

Length, 21.5 mm.; diameter, 23 mm.; 4}4 whorls, the apex perfect. 

These specimens are not so large as O. Boettger’s type, but they 
agree with that in the contour of the spire. 

In a lot of small, but apparently adult, shells from Boma (Lang and 
Chapin Coll.), Pl. XVIII, figs. 13-15, the spire is more elevated than in 
typical congicus, not so high as in the var. schepmant. The carina above 
is decidedly nearer the suture, and weakens on the last whorl. The 
narrow umbilicus has a rather strong bounding cord, and the dull reddish 
bands cover most of the surface. These specimens do not appear refer- 
able to either of the forms assembled under L. congicus, but in the 
present condition of the subject we hesitate to segregate them by another 


name. 
Length, 15.0 mm.; diameter, 17.0 mm. 
ins yy S 16.0 ; 4% whorls. 


Lanistes congicus fraternus, new subspecies 
« Plate XVIII, Figure 16 
Congo River, 2 to 3 kilometers below Kinshasa, on: the Belgian 
side (type locality); also bank of the Congo at Dolo (near Kinshasa). 
On floating plants (Maurice Bequaert Coll.). 


The shell resembles L. congicus in being depressed, with a well-ltke umbilicus: 
The penult whorl is strongly angular above (earlier whorls eroded). The last whorl 
is flattened below the suture, but not in the least angular; it is bluntly angular around 
the umbilicus. It is glossy, with sculpture of growth-lines only. Color ecru-olive 
with blackish-brown bands. 

Length, 16.0 mm.; diameter, 19.0 mm.; aperture, 12.7 X9.5 mm. 
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In the immature stage (diameter, 10 to 13 mm.), the form is more 
globose, nearly as high as wide (length, 12.5 mm.; diameter, 13.5 mm.). 
There is a strong angle, or even for part of its length, a carina above, on 
the second and third whorls, then becoming rounded. This angle is 
much nearer the suture than in typical congicus. There is also a distinct 
umbilical cord. The surface below the angle has six or eight spiral 
cuticular threads. On the last whorl, when not rubbed, such spaced 
threads continue over the whole surface, though smaller and disappear- 
ing with growth. This structure of the cuticle is not seen in equally 
young, well-preserved L. nsendweensis. 

In the fully adult stage this form resembles L. nsendweensis by the 
loss of its superior carina. The immature stages, however, show rela- 
tionship to L. congicus which occurs farther down the river. 


Lanistes congicus var. schepmant C. R. Boettger 


Lamnistes congicus. var. schepmani C. R. Barremr, 1913. Ann. Soc. Zool. Malacol. 
Belgique, XLVII, (1912), p. 104. 

Lanistes congicus var. SCHEPMAN, 1891, Notes Leyden Mus., XIII, p. 111, Pl. 
' viii, figs. la-c and 2a-c. 

Meladomus congicus W. Kopeut, 1912, in Martini and Chemnitz, ‘Syst. Conch. 
Cab., n. F., I, Ampullariide,’ Pl. xxx, fig. 1 (not the other figures). 

Type locality: Landana (Petit Coll.). 


Lanistes nsendweensis (Dupuis and Putzeys) 


Plate XVIII, Figures 6-10 

Lanistes libycus var. nsendweensis Dupuis AND PutzgEys, 1901, Ann. Soc. Malacol. 
Belgique, XXXVI, Bull. Séances, p. lvi, fig. 27. C. R. Barremr, 1913, op. cit., 
XLVII, (1912), p . 104. 

Meladomus nsendweensis Dupuis and Putzeys. Koserurt, 1912, in Martini and 
Chemnitz, ‘Syst. Conch. Cab., n. F., I, Ampullariide,’ p. 41, Pl. xxv1u1, figs. 11 and 
12. 

Lamistes foai GERMAIN, 1905, Bull. Mus. Hist. Nat. Paris, p. 256; 1908, ‘Rés. 
Scientif. Voy. Afrique Foa,’ p. 671, figs. 24 and 25; 1908, in A. Chevalier, ‘L’ Afrique 
Centrale Francaise,’ p. 536. 

In the Lualaba at Nsendwe, Nyangwe, and Kasongo (Dupuis Coll.; type locality 
not designated). JL. foai was described from the ‘Upper Congo ’ (Foa Coll.). 


Tshikapa (H. Schouteden Coll.). Medje, 1 specimen; Stanleyville, 
several hundred specimens (Lang and Chapin Coll.). Aruwimi River at 
Djali (below Banalia) and at Panga; between Ankoro and Kikondja 
(J. Bequaert Coll.). Hemptinne St. Benoit (Callewaert Coll.). 

The shell is rather solid, decidedly wider than high, openly umbilicate, 
generally not angular around the umbilicus, but sometimes distinctly so; 
flattened and slightly excavated below the suture, the depressed zone 
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bounded by a distinct angle in the upper whorls, but this is obsolete on 
the last. The glossy surface is smoothish except for lines of growth, but 
sometimes faint spiral strie are traceable in places. The color is chamois 
or more olivaceous, with chestnut-brown or olive bands. The quite 
oblique aperture is rather wide. Columella moderately white-calloused. 
Adnate part of the inner lip rather short. The upper whorls are always 
eroded, more or less. 

Length} 24.0 mm., diameter, 29.0 mm.; aperture, 19X13.5 mm. Stanleyville’ 


1) earn ig ence Stanleyville. 
aa iS or aed Between Ankoro and Kikondja. 


The spire is never so deeply eroded as in L. graueri, which lives 
associated with nsendweensis in some places. In some young examples, 
8 to 10 mm. in diameter, the strongly convex initial whorl is seen to be 
very minutely pitted. | | 

The form is always more depressed than in L. libycus (Morelet), 
from which the absence or very slight development of spiral sculpture 
also separates it. In quite young shells, of about 12 mm. diameter, 
the length and diameter are equal, but in later stages the diameter 
increases faster than the length. The flat zone along the suture is 
narrower than in L. congicus, and its bounding angle is far less strongly _ 
developed, being sharp only in the earlier stages of growth. 

L. nsendweensis appears to be a common and ee distributed 
species of its region. 

“These snails were numerous in the Congo River near Stanleyville 
about the rocky portions below the falls (Pl. LXIV, fig. 1), where in the 
many quiet stretches they are sheltered from the direct influence of the 
current. Also found in some of the smaller forest affluents and a few 
swampy places near the river.” (H. L.) ' | 


- Lanistes nsendweensis katanganus, new subspecies 
Plate XVIII, Figure 11 


Little Lubembe River in Upper Katanga (J. Bequaert Coll.). These 
specimens were recorded under the name ‘“‘Lanistes bourguignont Put- 
zeys’”’ by Dautzenberg and Germain (1914, Rev. Zool. Afric., IV, 1, p. 
51). | | 
The shell resembles L. nsendweensis in miniature. There is an angle on the 
second whorl, weakening on the third, and absent on the last whorl, in which the 
subsutural flattening is rather indistinct toward the end. The narrow umbilicus has 
no trace of a bordering angulation. The first whorl is strongly convex, with a beauti- 


ful, close, pitted sculpture. 
Length, 15.3 mm.; diameter, 17 mm.; 4Y, whorls. 
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The apex is perfectly preserved, owing to the thick coat of iron 
hydroxide. ; 

L. neavet Melvill and Standen, from Kapopo, northern Rhodesia, 
appears to be close to this form. The locality is not far away, but in the 
Zambezi drainage. It differs by the wider umbilicus as shown in the 
figures, and nothing is said of angulation of the upper whorls. 


Lanistes intortus (Lamarck) 
Plate X VIII, Figures 2, 3, 4 

Ampullaria intorta LAMARCK, 1822, ‘Hist. Nat. Anim. sans Vertébres,’ VI, 2, 
p. 179 (without locality); figured without name in 1816, ‘Encyclop. Méthod., 
Vers,’ Pl. ccccivit, figs. 4a-b. Bory pe St. Vincent, 1827, ‘Encyclop. Méthod., 
Vers,’ Explanation of Plates, p. 177. O. Barramr, 1885, 24. u. 25. Bericht. 
Offenbacher Ver. f. Naturk., p. 193. 

Lanistes intortus Lamarck. ' E. v. Martens, 1870, in Pfeiffer, ‘ Novit. Conchol.,’ 
V, p. 191, Pl. civ, figs. 1-3; 1882, Jahrb. Deutsch. Malakoz. Ges., IX, p. 248. 
Dupuis anD Purznys, 1901, Ann. Soc. Malacol. Belgique, XXXVI, Bull. Séances, 
p. lx. C.R. Ba:rremr, 1918, op. cit., XLVII, (1912), p. 102. 

Meladomus intortus Lamarck. Kosetrt, 1912, in Martini and Chemnitz, ‘Syst. 
Conch. Cab., n. F., I, Ampullariide,’ p. 27, Pl. xxrx, figs. 4-6. 

Meladomus intortus var. hesset KoBett, 1912, in Martini and Chemnitz, ‘Syst. 
Conch. Cab., n. F., I, Ampullariidex,’ p. 43, Pl. xxxa, figs. 6-8. 3 

Near Banana (German Expedition of the ‘Gazelle’ and P. Hesse Coll.); in 
brackish water at San Antonio (P. Hesse Coll.). Zambi (Dupuis Coll.). Boma (Pohl 
Coll.). Dupuis and Putzeys also refer to this species, two specimens from Stanley 
Falls (Dupuis Coll.). We have not recognized intortus among the numerous specimens 
of Lanistes we have seen from that locality. Also recorded from the coast of Loango. 

Zambi (Lang and Chapin and J. Bequaert Coll.). Malela (J. Be- 
quaert Coll.).. Banana (Lang and Chapin Coll.). 

The history of this species has been discussed by von Martens, 
Kobelt, and ©. R. Beettger. The origin of Lamarck’s specimen was not 
known, and his figure shows a narrower aperture than specimens from the 
Congo mouth treated of by the authors mentioned; yet this may have 
been due to faulty drawing, and, on the whole, we agree with von 
Martens and Beettger that A. intorta of Lamarck applies to the form 
under consideration. 

The shell is turbinate with small umbilicus, which rapidly widens 
at the opening, funnel-like, and is bounded by an angle varying from 
distinct to weak. There is a very inconspicuous shoulder angle on the 
upper whorls when these are well preserved. Later whorls remain 
flattened below the suture, but are not in the least angular. The last 
whorl is strongly convex. The glossy surface is lightly marked with 
growth-lines, but no spiral sculpture. The color is chamois with chest- 
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nut-brown bands variously arranged, and either few or many. In some 
old examples these are almost lost in a general darkening of the whorl. 
The aperture is broadly oval, wide in the upper part. The columella 
is long, whitish, thin. Adnate portion of the inner lip is quite short 


Length, 31.0 mm.; diameter, 28.5 mm.; aperture, 19.0X15.0 mm. Zambi. 


aye) x 28.0 e 19.5X15.5 . 
samen 3) 0 ig 29.0 . 19.0X15.0 i 
Fo OG 5: 30.5 ss 21.0X17.0 Malela. 


The operculum has a large, very distinctly defined scar, irregularly 
and rather strongly roughened with traces of concentric wrinkles near 
the nucleus. Color very dark brown, the scar and border black. It 
measured 19.0 14.0 mm. in a shell of 30.5 mm. diameter. . 

L. nsendweensis is a more depressed shell, with the spire less broad- 
ened, the umbilicus wider in large shells, and the subsutural flattening 
is more pronounced; it is also more solid. | 

Ampullaria subcarinata Sowerby, was described from the Congo, 
believed to have been collected by Cranch on the Tuckey Expedition; 
if so, it was taken in the Congo mouth region where L. zntortus is found. 
It is therefore probably, as von Martens thought, a form of this species; 
yet the shorter spire and larger aperture shown in the figures of both 
Sowerby and Swainson cast a little doubt on this identification. 

“At Zambi, Malela, and Banana Lanistes intortus was found always 
near the shore of the river on the edges.of sandbanks, frequently where, 
due to the shallowness of the water, there are muddy, alge-covered 
sites.”’ (H. L.). ; 

Lanistes bicarinatus Germain 
Plate XVIII, Figure 1 

Lanistes bicarinatus GERMAIN, 1907, Bull. Mus. Hist. Nat. Paris, p. 428, fig. 27 
(type locality: in the Congo River at Brazzaville). 

Leopoldville (J. Bequaert Coll.). 

Germain has given a good account of this handsome species, but 
from a small, probably quite immature example of 25 mm. diameter. 

A fine specimen from Leopoldville shows the adult form. There is 
a strong carina at the shoulder, which almost disappears before reaching 
the lip. Above it the surface slopes up to the suture. The second or 
peripheral angle is well developed on the face of the last whorl, but dis- 
appears on its last half.e A strong angle bounds the deep, well-like 
umbilicus. The glossy surface shows very slight traces of fine spiral 
strie in places. The color is brownish-olive above, chamois beneath, 
with chestnut-brown bands. 
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Length, 39.0 mm.; diameter, 39.0 mm.; 5)4 whorls, the apex being slightly 
eroded. 


This species differs conspicuously from L. congicus by the decidedly 
sloping zone between the shoulder keel and the suture. L. fultont 
(Kobelt), thought to be from Lake Victoria, does not seem to differ 
materially from bicarinatus, to judge from Kobelt’s description and 
figures. The collector was not stated and perhaps the locality assigned 
may prove incorrect. 


Subgenus MeLapomus Swainson 


Meladomus Swatnson, 1840, ‘Treatise on Malacology,’ p. 340. Monotype: 
Meladomus bulimoides Swainson = Ampullaria purpurea Jonas. 


This group contains the following species: 


Lanistes adansoni Kobelt. See p. 196. 

Lanistes affinis EK. A. Smirx, 1877, Proc. Zool. Soc. London, p. 716, Pl. txxiv, 
fig. 7. Lake Nyasa. 

Lanistes afj:nis var. manyaranus R. Sturany, 1894, in O. Baumann, ‘Durch 
Massailand zur Nilquelle,’ p. 310, Pl. xxiv, fig. 32. Lake Manyara, Tanganyika 
Territory. 

Lanistes ambiguus (EK. v. Martens) =Lanistes olivaceus var. ambiguus E. v. 
Martens, 1866, in Pfeiffer, ‘Novit. Conchol.,’ II, p. 292, Pl. yxx1, figs. 3-4. Mozam- 
bique. 

Lanistes ele (Bourguignat) = Meladomus bloyeti Bourauianar, 1889, ‘Moll. 
Afrique Equator.,’ p. 171. Near Kondoa, Tanganyika Territory. 

Lanistes betigert (Kobelt) = Meladomus libycus var. betigeri KoBELT, 1912, Nach- 
_ richtsbl. Deutsch. Malakoz. Ges., XLIV, p. 7; 1912, in Martini and Chemnitz, 
‘Syst. Conch. Cab., n. F., I, Ampullariide,’ p. 41, Pl. xxx, figs. 9-10. Gaboon. 

Lanistes deguerryanus (Bourguignat) = Meladomus deguerryanus BoURGUIGNAT, 
1889, ‘Moll. Afrique Equator.,’ p. 175. Kingani River (near Mbiki, Ukuere) and 
Makata River (an affluent of the Vuami), Tanganyika Territory. 

Lanistes ellipticus E. v. Martens. See p. 198. 

Lanistes ellipticus luapulensis Furtado. See p. 199. 

Lanisies ellipticus var. trapeztiformis FuRTADO, 1886, Journ. de Conchyl., XX XIV, 
p. 150. Zambezi River (below Tete) and Cuando River. | | 

Lanistes grassetti (Morelet)=Ampullaria grasseti Moretet, 1863, Journ. de 
Conchyl., XI, p. 267, Pl. x, fig. 2. Lanistes plicosus E. v. Marrens, 1870, in 
Pfeiffer, ‘ Novit. Conchol.,’ V, p. 191, Pl. civi, figs. 3-5 (from an unknown locality). 
Lanistes martensianus “ Maltzan”’ E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Be- 
schalte Weichth.,’ p. 167 (as a synonym of L. grasseti). Madagascar. We have seen 
several specimens said to have come from that island and also one labeled Mozambique. 
There can be little doubt that L. plicosus v. Martens, 1879, is L. grasseti, as v. 
Martens seems to have recognized himself. But L. ovum var. plicosus v. Martens, 
1897, is an entirely different form. 

Lanistes gribinguiensis Gurmatn, 1905, Bull. Mus. Hist. Nat. Paris, p. 487; 
in A. Chevalier, ‘L’Afrique Centrale Frangaise,’ p. 534, Pl. v, fig. 15. Gribingui 
River, an ee of the Chari, French Equatorial Africa. 
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Lanistes innesi Patuary, 1903, Bull. Inst. Egyptien, (4) III, (1902), p. 91, 
Pl. t, fig: 2. White Nile 7 

Lawes jouberti (Bourguignat). See p. 199. 

Lanistes niloticus (Swainson) =Ampullaria nilotica SwAINsoN, 1831, ‘Zool. 
Illustrations,’ (2) I, Pl. xxxviut, fig. 2 (the two central figures); with Ape niion in 
accompanying letters -press. No locality mentioned. The species is not determinable. 

Lanistes nitidissimus (Bourguignat) =Meladomus nitidissimus BouURGUIGNAT, 
1889, ‘Moll. Afrique Equator.,’ p. 171. Affluent of Kingani River near Bagamoyo; 
Vuami River near Kondoa; plain of Uha on the shores of the Russugi River; all in 
Tanganyika Territory. 

Lamsies olivaceus (J. Sowerby) =Paludina olivacea Jamms SowzErBy, ° 1825, 
‘Catalogue of the shells of Earl Tankerville,’ Appendix, p. ix; 1834, ‘Genera of 
Shells,’ No. 41, Paludina, fig. 3. No locality mentioned. Undetermlanbie: this may 
be either L. ovum (Peters) or L. purpureus (Jonas). 

Lanistes ovum (Peters). See p. 196. 

Lanistes ovum elatior E. v. Martens. See p. 196. 

Lanistes ovum ingens (Ancey) = Meladomus ovum var. ingens ANcEY, 1894, Mém. 
Soc. Zool. France, VII, p. 223. Lake Nyasa, at Karonga. 

Lanistes ovum var. lacoint GERMAIN, 1906, Mém. Soe. Zool. France, XIX, p. 324; 
1908, in A. Chevalier, ‘L’ Afrique Centrale Frangaise,’ p. 533, Pl. v, fig. 16. Lower 
Chari River (between Buguman and Fort Lamy), French Equatorial Africa. 

Lanistes ovum var. major Germain. See p. 196. 

Lanistes ovum var. plicatus E. v. Martens, in Kobelt, 1909, Abh. Senckenb. 
Naturf. Ges., XXII, p. 79 = Lanistes ovum var. plicosus E. v. MarTEns, 1897, ‘Deutsch 
Ost Afr., IV, Beschalte Weichth.,’ p. 167 (not L. plicosus E. v. Martens, 1879). Jlindi 
in Caan ; between Tabora ani Lake Tanganyika; both localities in Tanganyika 
Territory. 

Lanistes procerus (E. v. Martens). See p. 197. 

Lanistes procerus langi Pilsbry and Bequaert. See p. 197. 

Lanistes procerus magnus (Furtado). See p.198. 

Lanistes purpureus (Jonas) = Ampullaria purpurea JONAS, 1839 Archiv f. Natur- 
gesch., V, 1, p. 342, Pl. x, fig. 1. Bulimus tristis Jay, 1839, ‘Cat. of Shells,’ 3d Ed,. 
p. 121, Pl. viz, fig. 1. Meladomus bulimoides Swatnson, 1840, ‘Treatise on 
Malacology,’ p. 340, footnote. Originally described by error from the Swan River, 
Australia. We have seen specimens from Zanzibar and from Tete, Portuguese East 
Africa. 

Lanistes pyramidalis (Bourguignat). See p. 199. 

Lanistes sinistrorsus (1. Lea) = Paludina sinistrosaI. Lea, 1839, Trans. American 
Phil. Soc., N.8., VI, p. 90, Pl. xx111, fig. 78. Described by error from the East Indies. 
We have seen specimens labeled Gaboon and Mozambique. The species has been 
recorded from Tanganyika Territory (Unyamwezi). Bourguignat (1890, Ann. Sc. | 
Nat. Zool., (7) X, p. 78) mentions it from the Malagarazi River, an affluent of Lake 
Tanganyika on the eastern shore, but we are inclined to believe that the Tanganyika 
forms are not true sinistrorsus. 

Lanistes zambesianus Furtapo, 1886, Journ. de Conchyl., XXXIV, p. 148, Pl. 
vu, figs. land la-b. Zambezi River, below Tete, Portuguese East Africa. 


196 Bulletin American Museum of Natural History [Vol. LIII 


Lanistes (Meladomus) ovum Peters 
Lanistes ovum Prrers, 1845, in Troschel, Archiv f. Naturgesch., XI, 1, p. 215 
(type locality: Mozambique; according to E. v. Martens, more exactly Tete). E. A. 
Smirx, 1893, Proc. Zool. Soc. London, p. 635. HE. v. Martens, 1897, ‘Deutsch Ost. 


Afr., IV, Beschalte Weichth.,’ p. 166. 
Meladomus ovum Peters. Kopetr, 1911, in Martini and Chemnitz, ‘Syst. Conch. 


Cab., n. F., I, Ampullariide,’ p. 11 (Philippi, 1851, op. cit., Pl. vi, fig. 2 and PI. 
VII, an foe 

Lake Moero: Kabwiri on the eastern shore (R. Crawshay Coll.). 

Lake Moero off Lukonzolwa (Stappers Coll.); two specimens which 


agree well with the typical form of the species. 


Lanistes (Meladomus) ovum var. major Germain 
Lanistes ovum var. major GERMAIN, 1907, Bull. Mus. Hist. Nat. Paris, p. 427; 
1920, OueeS dans |’ Afrique Orientale Anglaise, (1912- 1913) par G. Babault, Moll. 


Terr. Flav,” p) 237, figs. 112-113. 
Bamu Tela in the Stanley Pool (type ineality: Roubaud Coll.). 


Lanistes (Meladomus) ovum var. elatior E. v. Martens 


Lanistes ovum var. elatior E. v. Martens, 1866, Malakoz. Blatter, XIII, p. 99 
(without description; type locality: Niebuhr River, an affluent of the Nile, in 8° N.); 
1866, in Pfeiffer, ‘Novit. Conchol.,’ II, p. 291, Pl. uxx, figs. 7 and 8; 1897, ‘Deutsch 
Ost Afr., IV, Beschalte Weichth.,’ p. 167. 

Dautzenberg and Germain (1914, Rev. Zool. Afric., IV, 1, p. 51) have recorded. 
this form from Lake Kisale at Kikondja; Stanleyville; Lake Kabamba; and swamps 
of Lake Kaziba-ziba near Bukama (all J. Bequaert Coll.). One of the specimens from 
Kikondja, examined by us, belongs to L. procerus langi. It is likely that the other 
specimens were also misindentified and possibly they all belong to procerus langt. 


Lanistes (Meladomus) adansoni Kobelt 
Plate XVII, Figures 5, 6, 7 

Lanistes adansoni Kopeut, 1911, in Martini and Chemnitz, ‘Syst. Conch. Cab..,. 
n. F., I, Ampullariide,’ p. 18, Pl. xxtv, fig. 6 (type locality: Senegambia). 

Lanistes (Meladomus) ovum var. adansoni Kobelt. C. R. Barrarr, 1913, Ann. 
Soc. Zool. Malacol. Belgique, XLVIT, (1912), p. 106. 

In brackish water at San Antonio; in fresh-water at Boma (P. Hesse Coll.). 

San Antonio near Pt. Padréo; Banana, on the beach at low tide, 
living specimens together with marine mollusks (Lang and Chapin Coll.). 
Zambi (J. Bequaert Coll.). 

The specimens which we refer to Kobelt’s species differ from his. 
figures by the smaller umbilicus. This shows an unusually wide range of 
variation among the Congo shells before us, as shown in our figures; 
but none have it so open as in typical L. adansoni. The color varies 
from olive to a lighter tint, with dark spire, the lighter examples often. 
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having the base chamois. There are sometimes brown streaks, though 
these are less conspicuous than in Kobelt’s figure. In one of the ex- 
amples from Zambi (Pl. XVII, fig. 5) the color is almost black. The 
surface is very glossy, without microscopic sculpture. 


Length, 38.0 mm.; diameter, 31.0 mm. 
Py Sepa ei Iaeiene 


This is probably what was recorded from the Congo (v. Mechow 
Coll.) as L. ovum by E. v. Martens, 1882, Jahrb. Deutsch. Malakoz. 
Ges., IX, p. 248. 


Lanistes (Meladomus) procerus (E. v. Martens) 


Lanistes olivaceus var. procerus E. v. Martens, 1866, in Pfeiffer, ‘Novit. Con- 
chol.,’ II, p. 292, Pl. uxx1, figs. 1 and 2 (described from an unknown locality); 1897, 
‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 164. 

— Celadomus olivaceus var. procerus E. v. Martens. Koper, 1911, in Martini 
and Chemnitz, ‘Syst. Conch. Cab., n. F., I, Ampullartide,’ p. 6, Pl. xx11, figs. 1 and 2. 

. Dupuis and Putzeys (1901, Ann. Soc. Malacol. Belgique, XX XVI, Bull. Séances, 
p. lviii, fig. 29) refer to procerus specimens from Nsendwe (Dupuis Coll.). It is ex- 
tremely probable that these examples belonged to the race described below as L. 
procerus langt. 


Lanistes (Meladomus) procerus langi, new subspecies 
Plate XVII, Figures 1-4 


Stanleyville (type locality), common in quiet brooks near the Congo 
River; often covered with alge; about 170 adult specimens (Lang and 
Chapin Coll.). Luapula River at Kachiobwe (Stappers Coll.). Lake 
Kisale at Kikondja (J. Bequaert Coll.). 

The specimen from Kikondja was recorded by Dautzenberg and 
Germain (1914, Rev. Zool. Afric., IV, 1, p. 51) under the name Lanzstes 
ovum var. elatior E. v. Martens. 


The shell is narrowly umbilicate, buffy-olive to ecru-olive, glossy, without 
microscopic lines, smooth or malleate, and in old shells having coarse, low wrinkles 
along lines of growth. The spire varies individually in length, and is always eroded 
above, leaving 3 to 345 perfect whorls. The broadly ovate aperture is bay, darker or 
lighter, within, with a white or pale yellow band bordering the lip and spreading 
inward at the base. The narrow columella is pale yellow to light pinkish cinnamon. 


Length, 65.0 mm.; diameter, 52.0 mm.; aperture, 40.0X29.5 mm. 
ee | re 47.0 a 35.0 26.0 Type. 
ibe  ( )) a 50.0 ie 36.0X28.0 


We have felt much uncertainty about the identification of this form. 
Dupuis submitted specimens from Nsendwe (which appear from his 
remarks to agree with ours from Stanleyville) to von Martens, who pro- 
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nounced them his L. olivaceus var. procerus; but in these shells, asin our 
very large series from Stanleyville, the oldest shells fall far shor‘ of the 
size of that form. L. ovwm var. elatior v. Martens is smaller with 
a relatively smaller aperture than our shells, and a more closed 
umbilicus. We conclude that in proposing a new name for this common 
race of the Upper Congo, we run less risk of error than would be involved 
in referring to it under a name not fully applicable. 

When the thin epidermis is peeled off, the underlying shell is seen 
to have a beautiful Dutch blue to madder blue color, toward the base 
becoming pale lilac and then ivory yellow; a whitish line at the suture. 

The specimens from the Luapula and Lake Kisale, in the Katanga, 
are somewhat darker than most of those from Stanleyville—brownish- 
olive to bister. Otherwise they are similar. 


Lanistes (Meladomus) procerus magnus (Furtado) 

Lanistes magnus Furtrapo, 1886, Journ. de Conchyl., XXXIV, p. 147, Pl. v1, 
fig. 5. E. A. Smrra, 1908, Proc. Malacol. Soc. London, VIII, 2, p. 118. G. B. 
SowERBY, 1916, Proc. Malacol. Soc. London, XII, 2-3, p. 67. 

Meladomus magnus Furtado. Koper, 1911, in Martini and Chemnitz, ‘Syst. 
Conch. Cab., n. F., I, Ampullariide,’ p. 14, Pl. xxrv, fig. 1. 
| Luapula River (type locality; Capello and Ivens and R. L. Harger Coll.). 
Harger noted that these mollusks constitute the main food of Anastomus lamelligerus 
Temminck, the opeu-bill stork. 

This appears to be but a giant form of Lanistes procerus. 


Lanistes (Meladomus) ellipticus E. v. Martens 
Plate XVII, Figure 8 

Lanistes (M eladerin) ellipticus EK. v. MARTENS, 1866, in Pfeiffer, ‘ Novit. Conchol.,’ 
II, p. 224, Pl. uxx, figs. 9 and 10 (type locality: Tete, on the Zambezi River, Betas 
guese Hast atrione 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 168. 
GERMAIN, 1905, Bull. Mus. Hist. ‘Nat. Paris, . 256; 1908, ‘Rés. Scientif. Voy. 
Afrique Foa,’ p. 670. 

Lake Tanganyika (Foa Coll.). 

Near Elisabethville in the Kimilolo River, a small affluent of the 
Kisanga, itself a tributary of the Kafubo (Luapula drainage); abundant 
in clear water of the river and of its sources, at a depth of about 0.75 
m. and less, on the fine gravel of the bed; 20 specimens (Michael Be- 
quaert Coll.; July 3, 1920). 

This species appears to be quite distinct from the L. ovwm group by 
the inflation of the upper part of the last whorl, the narrow, somewhat 
straightened columella and the microscopic sculpture of very fine, nearly 
regular stric in the direction of growth lines. The umbilicus is narrow. 
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Our specimens are light brownish olive, paler, often buff around the 
umbilicus and often in a line at the suture. The interior of the aperture 
is bay or somewhat darker. The apex is generally perfect. 


Length, 44.5 mm.; diameter, 38.5 mm.; aperture, 30.020.0 mm.; 54 whorls. 
“40.0 pie eo pas et Ade BO) oe 


Lamstes (Meladomus) ellipticus var. luapulensis Furtado 
Lanistes ellipticus var. luapulensis Furtapo, 1886, Journ. de Conchyl., XXXIV, 
p. 151. 
Meladomus ellipticus var. luapulensis Furtado. Koper, 1911, in Martini and 
Chemnitz, ‘Syst. Conch. Cab., n. F., I, Ampullariide,’ p. 10. 
Luapula River (type locality; Capello and Ivens Coll.). 


Other Species of Meladomus Recorded from the Belgian Congo 


Lanistes (Meladomus) pyramidalis Bourguignat 
Meladomus pyramidalis Boureuienat, 1879, ‘Descript. Moll. Egypte,’ p. 36 
(type locality: Kingani River, near Bagamoyo). Kosernt, 1911, in Martini and 
Chemnitz, ‘Syst. Conch. Cab., n. F., I, Ampullariide,’ p. 7, Pl. xxv, figs. 4 and 5. 
Katanga (according to Kobelt). 


Lanistes (Meladomus) jouberts (Bourguignat) 

Meladomus joubertti BourGuIGNaT, 1888, ‘Iconogr. Malacol. Tanganika,’ PI. 
vi, fig. 6; 1890, Ann. Sc. Nat. Zool., (7) X, p. 78, Pl. v1, fig. 6. Kosent, 1911, in 
Martini and Chemnitz, ‘Syst. Conch. Cab., n. F., I, Ampullartide,’ p. 15, Pl. xxv, 
figs. 1-3. 
: ‘ Lanistes (Meladomus) jouberti Bourguignat. E. v. Martens, 1897, ‘Deutsch 
Ost Afr., IV, Beschalte Weichth.,’ p. 165. 

Lanistes jouberti Bourguignat. E. A. Smrra, 1904, Proc. Malacol. Soc. London, 
VI, 2, p. 100. Ancry, 1907, Bull. Scientif. France et Belgique, (5) IX, (1906), p. 250. 

Lake Tanganyika: on the eastern shore at the mouth of the Malagarazi River 
(type locality). 


Subgenus Leroya Grandidier 
Leroya GRANDIDIER, 1887, Bull. Soc. Malacol. France, IV, p. 191. For two 
species: L. bourguignati Grandidier and L. charmetanti Grandidier. Type: Leroya 
bourguignati Grandidier, here designated. 

E. v. Martens considered the two original species of Leroya, L. 
bourguignati and L. charmetanti to be varieties of Lanistes farlert Craven. 
Germain directly united bourguignati with farleri, and considered charme- 
tanti a variety. These conclusions were apparently not based upon the 
actual comparison of specimens. 

Both of Bourguignat’s species are described and figured as having 
the columella “robust, thick.” It passes by an even curve into the 
basal margin, exactly as in L. graueri. L. farleri has the columella only 
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quite moderately thickened, and it is distinctly, though rather incon- 
spicuously subtruncate at the base. The notch corresponds with the 
termination of a curved cord bordering the columella outside, and evi- 
dently homologous with the circum-umbilical carina of some Lanistes. 

' The operculum of ZL. farleri is somewhat similar to that of L. 
grauert, but the concentric wrinkles of the scar are coarser and fewer. 
We believe L. farlerz to be specifically distinct. 

- The following is a list of the species which have been described in 
this group. Some of these have been regarded as synonyms by E. v. 
Martens and by Germain!; but, having only, seen specimens of L. 
farlert and L. grauerz, we are not inclined to adopt their conclusions at | 
present. 

Lanistes bourguignati (Grandidier). See p. 202. 

Lanistes charmetanti (Grandidier) = Leroya charmetanti GRANDIDIER, 1887, Bull. 
“Soc. Malacol. France, IV, p. 198. Bourcuienat, 1889, ‘Moll.’ Afrique Equator.,’ 
p. 180, Pl. vir, figs. 21-22. East Africa, without more definite sees (probably 
Vuami or Kingani River). 

Lanistes farlert CRAVEN, 1880, Proc. Zodl. Soc. London, Deeley Fi, xxii, fic. 7. 
Magila (Usambara), Tanganyika Territory. 

Lanistes farleri var. olivata Germain, 1916, Bull. Mus. Hist. Nat. Paris, pp. 
323-326. Kwiro (Mahenge), Tanganyika Territory. — 

Lanistes graueri J. Thiele. See below. 

Lanistes recki Dimrricu, 1923, Centralbl. Mineral., Geol. u. Palaont., p. 317, 
fig. 2. Fossil in the Pleistocene (?), region of the saline Gottorp, near Rutschugi 
(Malagarazi River), Tanganyika Territory. 

Lanistes sculptus E. v. Marrens, 1887, Sitz. Ber. Ges. Naturf. Fr. Berlin, p. 97. 
Usambara, Tanganyika Territory. The typical specimens were united by E. v. 
Martens (1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 171) with L. farleri 
Craven, and this was probably right. Kobelt (1912, ‘Syst. Conch. Cab., n. F., I, 
Ampullariide,’ p. 34, Pl. xxx, figs. 5-6), however, figures as Meladomus farleri a 


specimen from Umbugwe, received from the Berlin Museum, which is evidently not 
Craven’s species. 


_ Lanistes stuhlmanni E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte 
Weichth.,’ p. 171, Pl. v1, fig. 37. Daressalaam, Tanganyika ee 


Lanistes (Leroya) graueri J. Thiele 
Plate XIV, Figures 6, 7, 8 
‘Lanistes grauert J. THIELE, 1911, ‘Wiss. Ergebn. D. Z. Afr. Exp. (1907-08),’ 
TIT, p. 210,.Pl. v, fig. 50. 


Meladomus grauert Thiele. Kosrur, 1912, in Martini and Chemnitz, ‘Syst. 
Conch. Cab., n. F., I, Ampullariide,’ p. 38, Pl. xxv1, figs. 8-9. 

Lanistes (Deratia) grauert Thiele. Grrmatn, 1916, Bull. Mus. Hist. Nat. Paris, 
pp: 323 and 328. : 
Ree eee ape ae a ea RD SLD a ROSOURE AS AE 

‘Germain, L. 1916. ‘Sur le genre Leroya Bourguignat.’ Bull. Mus. Hist. Nat. Paris, pp. 317-329. 
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Lanistes (Leroya) stuhlmannt Durvuis anp Purzerys, 1901, Ann. Soc. Malacol. 
Belgique, XX XVI, Bull. Séances, p. lx; 1923, Ann. Soc. Zool. Belgique, LIII, (1922), 
p. 78 (with var. unicolor Dupuis and Putzeys, p. 79, from Stanleyville). 

Type locality: between Uvira and Kasongo (Grauer Coll.); Germain (1916) 
makes this two localities instead of one as it was originally intended for. Lualaba 
| River at Nsendwe and at Stanley Falls (Dupuis Coll.). 

Stanleyville, in forest brooks, several hundred specimens, together 
with L. procerus langi, L. nsendweensis, and Pila congoensis (Lang and 
Chapin Coll.). 

This species is well distingwished from all others of the region by the 
solid compact shell, wholly imperforate at all stages of growth seen, and 
more or less strongly angular at the shoulder. 

Immediately below the suture there is at first a short, steep descent, 
a slight furrow, then a subhorizontal flattening bounded by an angle or 
slight keel. This is strongest on the penult whorl, generally weaker and 
sometimes almost rounded near the mouth. The surface has but little 
gloss, and under a lens often shows faint, close spiral strize, wanting on 
many examples. The color is light brownish-olive or isabella, nearly 
uniform or having deep chestnut-brown bands. The columella is heavily 
calloused, white. It is bounded outwardly by a narrow, flattened, black- 
ish, crescentic area defined outwardly by an angle. The width of this 
area varies individually. Interior whitish, sometimes banded. The 
early whorls are very deeply eroded, even in the youngest seen, 13.5 mm. 
long. | 

Length, 24.0 mm.; diameter, 24.0 mm. 

The operculum is rather narrow, the width from 57 to 60 per cent 
of the length, the columellar outline weakly sigmoid, the outer regularly 
arched. It is strongly concave externally, the greatest concavity near 
the columellar side. The scar is shaped like the operculum and occupies 
about half the total width. Itis conrenimeally plicate, with some irregular 
radial rugosity. — 

The distinction between L. grauert and L. aan is certainly 
not very conspicuous, and Thiele, who had both before him, subsequently 
considered them as doubtfully distinct. In the absence of specimens of 
stuhlmanni for comparison, we prefer to use the name grauerz for the 
form of the Belgian Congo. Dupuis and Putzeys in a recent paper [1923, 
Ann. Soc. Zool. Belgique, LIII, (1922), pp. 78-79], having examined a 
long series from Stanleyville, consider grauert to be synonymous with 
stuhlmanni and doubtfully distinct from farlert. They propose callin 
bandless specimens var. wnicolor. 
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Kobelt (1912, in Martini and Chemnitz, ‘Syst. Conch. Cab., n. F., 
I, Ampullariide,’ Pl. xxvii, figs 15-16) figures under the name “ Lanistes 
congicus”’ a shell from the Crystal Mountains in Gaboon (Lamothe Coll.) 
which certainly belongs to the subgenus Leroya. Whether this really 
belongs to L. stuhlmanni, as has been claimed by C. R. Beettger [1913, 
Ann. Soc. Zool. Malacol. Belgique, XLVII, (1912), p. 105} or to some 
undescribed form could only be established from a study of specimens. 


Other Species of Leroya Recorded from the Belgian Congo 
Lamnistes (Leroya) bourguignati (Grandidier) 

Leroya bourguignati GRANDIDIER, 1887, Bull. Soc. Malacol. France, IV, p. 191. 
BovureuienatT, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. vi, figs. 2-5; 1889, ‘Moll. 
Afrique Equator.,’ p. 180; 1890, Ann. Sc. Nat. Zool., (7) X, p. 79, Pl. v1, figs. 2-5. 
E. A. Smiru, 1904, Proc. Malacol. Soc. London, VI, 2, p. 96. 

Lanistes (Leroya) farlert var. bourguignati Grandidier. E. v. Martens, 1897, 
‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 172; PI. v1, fig. 34. 

Lanistes (Leroya) bourguignati Grandidier. Ancry, 1907, Bull. Scientif. France 
et Belgique, (5) IX, (1906), p. 250. 

Originally described from East Africa, without more definite locality. Bourguig- 
nat, however, records it from the Vuami River, the Malagarazi River, and the eastern 
shore of Lake Tanganyika. : 

Viviparide 

Shell turbinate, smooth, tuberculate or carinate, perforate or with solid axis, 
covered with an olivaceous or dark, often banded, periostracum; aperture shortly 
ovate or rounded, with simple lip. Operculum corneous, concentric throughout or 
with a paucispiral center. 

Tentacles acute, equal in the female, the right one often truncate or recurved in 
the male, where it serves as a penis; eyes on low swellings at the posterior bases of 
tentacles; there are two cervical lobes, of which the right is larger and serves as a 
siphon. The foot is ample, truncate in front, rounded behind. Radula with a wide 
central tooth without basal denticles; lateral teeth rhomboid, marginals narrow; 
cusps of all the teeth are finely denticulate (Viviparinz) or smooth (Lioplacine). 


Viviparide occur in fresh waters of all the continents except South 
America. .The greatest differentiation of the family is in the Holarctic 
Realm, where they are known to have existed since Mesozoic times. 

In the Ethiopian Region this family comprises the genera Vivi- 
parus and Neothauma. 

Neothauma differs primarily from Viviparus in the ee of the 
outer lip, which is distinctly expanded in the middle and sinuate above, 
near the suture, and below, near the columella In Viviparus, the outer 
margin of the aperture is in a plane and shows no upper and lower sinu- 
osity in the full-grown shell. This is true even in the thick-shelled species, 
such as V. mweruensis, which approach Neothawma somewhat in shape. 
Various anatomical distinctions have also been indicated. 
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Viviparus Denys de Montfort! 


Vwiparus Denys DE Montrort, 1810, ‘Conchyl. Systém.,’ II, p. 246. Mono- 
type: Viviparus fluiorum Denys de Montfort = Helix vivipara Linneus. 

Paludina Lamarck, 1816, ‘Encyclop. Méthod., Vers,’ Pl. cccctviu, figs. la-c, 
with explanation [according to Sherborn and Woodward, 1906, Ann. Mag. Nat. Hist., 
(7) XVII, p. 581, Livr. 84, containing Pls. cccxcr to ccccLxxxvul with 16 pages of 
explanation written by Lamarck, was issued in 1816]; 1817, in Cuvier, ‘Régne Ani- 
mal,’ II, p. 421; 1822, ‘Hist Nat. Anim. sans Vertébres,’ VI, 2, p. 172. Type: Palu- 
dina achatina Lamarck = Nerita fasciata O. F. Miiller. 

Vwipara J. SowERBY, 1813, ‘Mineral Conch.,’ I, p. 75. Type: Helix vivipara 
Linneeus. 

Vuiparella RAFINESQUE, 1815, ‘Analyse de la Nature,’ p. 144. New name for 
Vwipara. 

Bellamya JOUSSEAUME, 1886, Bull. Soc. Zool. France, XI, p. 478. Type by 
original designation and tautonomy: Bellamya bellamya Jousseaume = Vivipara © 
duponti de Rochebrune. 

Viviparus subgenus Callina HANNIBAL, 1912, Proc. Malacol. Soc. London, X, p. 
193. Monotype: Paludina intertexta Say. Not Callina Lowe, 1854. 

The shell is of medium size, ovate-conic or globosely conic, with convex or more 
or less carinate whorls, which may be smooth or variously sculptured; olivaceous, 
dark brown, or banded. Aperture very shortly ovate, approaching circular, the 
margins of the lipin a plane. Operculum corneous, shortly ovate, not retracted deeply, 
concentric, the nucleus near the columellar margin. 


This genus is found in all of the continents except South America, 
and on most continental islands. In America it extends southward into 
northern Mexico and also reaches Cuba. The distribution of the genus 
on the African continent (Map 1) is similar to that of Lanistes and Pula. 
In the west it extends to about 18° N. to include the basins of the Senegal, 
Niger, and Lake Chad. In the east it follows the valley of the Nile to 
the Mediterranean. Its southern limits cannot yet be traced with cer- 
tainty. It exists in the basin of the Zambezi and extends along the 
east coast to Lourenzo Marques and Lake Sibayi in Zululand (27° 20’S.). 
In the western half of South Africa Viviparus does not appear to live at 
present south of the estuary of the Congo River, though E. v. Martens 
has described a species found subfossil at the Letter Tree on the Botletle 
River in northern Bechuanaland (in 20° 30’ S., 24° 25’ E.). The genus 
is unknown from South Africa proper, Madagascar,’ the Comoros, and 


a i eee 


iGermain (1920, ‘Voyage dans l’Afrique Orientale Anglaise (1912-1913) par G. Babault, Moll. 
Terr. Fluv.,’ p. 195, footnote) dates Vinipara from Lamarck, 1809, ‘Philosoph. Zoolog.,’ I, p. 320; but 
in that work the name is only used in the French vernacular “ Vivipare,”’ and has therefore no standing 
in nomenclature. } eee Sey 

2Kobelt (1909, Abh. Senckenberg. Naturf. Ges., XXXII, p. 91) lists a ‘‘ Vivipara madagascariensis 
E. A. Smith” from Madagascar. We have been unable to find another reference to that species which is 
not mentioned in Kobelt’s revision of Vivipara in Martini and Chemnitz, Syst. Conch. Cab., (1909). 
The reference is probably due to a confusion with Paludina madagascariensis Crosse and Fischer, which 
belongs in the genus Cleopatra, or with Ampullaria madagascariensis E. A. Smith. 
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Mascarenes. No species have as yet been found in Cameroon and 
Gaboon. a4 
The following is a list of the species described from the Ethiopian 
Region. 
Viviparus abyssinicus (E. v. Martens) = Vivipara abyssinica E. v. MARTENS, 
1866, Malakoz. Blatter, XIII, p. 97, Pl. 111, fig. 7. Southern Abyssinia. 
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Map 1. Distribution of the genus Viviparus in Africa. 


Vwiparus (?) brincatianus (Bourguignat). See p. 209. 

Vwiparus (?) brincatianus var. bridouxianus (Bourguignat). See p. 209. 

Viviparus capillatus (Frauenfeld) = Vivipara capillata FRAUENFELD, 1865, Verh. 
Zool. Bot. Ges. Wien, XV, p. 533, Pl. xx11, figs. 11 and 12. Vwiparus capillaceus H. A. 
Smiru, 1893, Proc. Zool. Soc. London, p. 637. Vivipara unicolor form minor PALLARY, 
1924, Mém. Inst., d’Egypte, VII, 1, p. 32. Lake Nyasa. 

Viviparus capillatus var. sambesiensis (Sturany) =Vivipara unicolor var. sambe- 
siensis STURANY, 1898, Anz. Ak. Wiss. Wien, Math. Naturw. K1., 2XXYV, p. 161; 
1898, Denkschr. Ak. Wiss. Wien, LXVII, p. 621, Pl. 111, figs. 57-61. Vivipara dense- 
striata Preston, 1905, Proc. Malacol. Soc. London, VI, 2, p. 300, fig. 2. Vivipara 
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zambestensis GERMAIN, 1919, Bull. Mus. Hist. Nat. Paris, p. 116. Victoria Falls 
Zambezi River. 7 

Viviparus cepoides EK. A. Smiru, 1892, Ann. Mag .Nat. Hist., (6) X, p. 125, Pl. 
xu, fig. 4. Hither from Lake Victoria or from the Nile between 3° and 14° N. 

Viviparus constrictus (E. v. Martens) = Paludina constricta E. v. MarrTENs, 1886, 
“Conchol. Mitth.,’ III, 1, p. 16, Pl. x1, fig. 7. Vivipara trochlearis E. v. Marrens, 
1892, Sitz. Ber. Ges. Naturf. Fr. Berlin, p. 18. Viviparus victoriz var. a E. A. Smiru, 
1892, Ann. Mag. Nat. Hist., (6) X, p. 124, Pl. xu, fig. 10. Lake Victoria. 

Viviparus constrictus var. pagodella (EK. v. Martens) = Vivipara constricta var. 
pagodella E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 182, 
Pl. v1., fig. 18. Bukoba, in Lake Victoria. 

Viviparus constrictus var. phthinotropis (E. v. Martens) = Vivipara phth:notropis 
E. v. Martens, February, 1892, Sitz. Ber. Ges. Naturf. Fr. Berlin, p. 17. Viviparus 
victoriz EK. A. Smiru, August, 1892, Ann. Mag. Nat. Hist., (6) X, p. 124, Pl. x11, fig. 9 
(typical form). Vivipara constricta var. pectinotropis ouster 1909, Abh. ela eleed 
berg. Naturf. Ges., XX XII, p. 79. Lake Victoria. 

Viviparus costulatus (EK. v. Martens). See p. 208. 

Viviparus costulatus var. alitus (Germain) = Vivipara costulata var. alta GERMAIN, 
1906, Bull. Mus. Hist. Nat. Paris, p. 299. Entebbe, Lake Victoria. 

Viviparus costulatus var. globosus (Germain) =Vivipara costulata var. globosa 
GERMAIN, 1906, Bull. Mus. Hist. Nat. Paris, p. 299. Entebbe, Lake Victoria. 

Viviparus. costulatus var. triliratus (E. v. Martens) =Vivipara costulata var. 
trilirata E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 183, 
Pl. v1, figs. 28-24. Ndukali, Bumbide Island, Lake Victoria. 

Viviparus crawshayi E. A. Smith. See p. 208. 

Viviparus duponti (de Rochebrune) = Vivipara dupont: A. T. DE ROCHEBRUNE, 
1882, Bull. Soc. Philomath. Paris, (7) VI, p. 84. Bellamya bellamya JOUSSEAUME, 
1886, Bull. Soc. Zool. France, XI, p. 479, Pl. xu, fig. 3. Vivipara unicolor var. bel- 
lamyi DauTzENBERG, 1890, Mém. Soc. Zool. France, III, pp. 125 and 184. Vivipara 
lenoiri ‘‘Mabille’? Germain, 1908, in A. Chevalier, ‘L’Afrique Centrale Frangaise, 
p. 517, footnote. Vivipara colini ‘de Rochebrune’’ GERMAIN, op. cit., p. 517, foot- 
note. Pangalla, on the Bakoy River, an affluent of the Senegal. Germain (1920, 
“Voyage dans |’Afrique Orientale Anglaise (1912-1913) par G. Babault, Moll. Terr. 
Fluv.,’ p. 209, figs. 95-106) regards this.as a variety of V. unicolor (Olivier); but, on 
account of the shape of the peristome, which is notably angular below, it appears 
to be specifically distinct. 

Viviparus foat (Germain). See p. 208. 

Viviparus gracilior (E. v. Martens) =Vivipara gracilior E. v. Martens, 1908, 
Sitz. Ber. Ges. Naturf. Fr. Berlin, p. 7. Southern shore of Lake Chad (the type 
locality is not Kuka on the western shore, as stated by Germain). 

Viviparus jeffreysti (Frauenfeld) = Vivipara jeffreysii FRAUENFELD, 1865, Verh. 
Zool. Bot. Ges. Wien, XV, p. 532, Pl. xx, figs. 3-4. Vivipara simonsi BoURGUIGNAT, 
1889, Bull. Soc. Malacol. France, VI, p. 35. Vivipara smitht Bourcutenat, 1889, 
op. cit., p. 35. Lake Nyasa. 

Viviparus kalingwisiensis (HE. A. Smith) = Vivipara kalingwistensis EK. A. SMITH, 
1908, Proc. Malacol. Soc. London, VIII, 1, p. 12, fig. (on p. 13). Kalungwesi River, 
Northeast Rhodesia. 

Viviparus leopoldvillensis Putzeys). See p. 207. 
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Viviparus liberianus (Schepman) = Paludina liberiana ScHEPMAN, 1888, Notes 
Leyden Mus., X, p. 247, Pl. x, figs. la-b. St. Paul’s River, near Bavia, Liberia. 

ee meta (EK. v. Wetton) = Vivipara meta E. v. Martens, 1897, ‘Deutsch 
Ost Afr., IV, Beschalte Weichth.,’ p. 179, Pl. v1, fig. 27. Kassarosi Island, near the 
sautineestern shore of Lake Victona. 

Viviparus mweruensis E. A. Smith. See p. 208. 

Viviparus mweruensis var. pagodiformis E. A. Smith. See p. 209. 

Viviparus passarget (E. v. Martens) = Vivipara passarget KE. v. MARTENS, 1904, 
in Passarge, ‘Die Kalahari,’ p. 757, fig. 3 (on p. 755). Subfossil in caleareous sand- 
stone at the Letter Tree, along the Botletle River, Northern Bechuanaland. 

Viviparus punctatus (Frauenfeld) = Vivipara punctata FRAUENFELD, 1865, Verh. 
Zool. Bot. Ges. Wien, XV, p. 532. This is an obscure species described from ‘‘ West 
Africa.” 

Viviparus robertsonit (Frauenfeld) =Vivipara robertsonit FRAUENFELD, 1865, 
Verh. Zool. Bot. Ges. Wien, XV, p. 533, Pl. xxt1, figs. 13-14. Lake Nyasa. This 
appears to be closely allied to V. unicolor (Olivier). 

Viviparus rubicundus (E. v. Martens). See p. 209. 

Viviparus rubicundus var. kiswmiensis (Preston) =Vivipara rubicunda var. 
kisumiensis PRESTON, 1912, Proc. Zool. Soc. London, p. 191, Pl. xxx11, fig. 9. Kisumu, 
Lake Victoria. 

Viviparus rubicundus var. subturritus (E. v. Martens) = Vivipara rubicunda var. 
subturrita E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 179, 
Pl. vi, fig. 26. Busisi, on the southern shore of Lake Victoria. 

Viviparus unicolor (Olivier). See p. 207. 

Viviparus unicolor mut. biangulatus (Kuster) =Paludina biangulata KtstTer, 
1852, in Martini and Chemnitz, ‘Syst. Conch. Cab., I, 21, Paludina,’ p. 25, PI. v, 
figs. 11-12. Paludina nilotica ‘‘Benson”’ FRAUENFELD, 1864, Verh. Zool. Bot. Ges. 
Wien, XIV, p. 629. Paludina dimidiata “ Ziegler’? FRAUENFELD, 1864, op. cit., p. 
599. Originally described from an unknown locality; it occurs on the Nile together 
with the typical form and appears to be a mutation in which the juvenile carinulation 
of the whorls persists in the adult. 

Viviparus unicolor var. conoideus (EK. v. Martens). See p. 208. 

Viviparus unicolor var. elatior (E. v. Martens) = Vivipara unicolor var. elatior 
E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 177, Pl. v1, 
fig. 25. Busisi and Nyemirembe, Lake Victoria. 

Viviparus unicolor var. fasciatus (Frauenfeld) =Vivipara unicolor var. fasciata 
FRAUENFELD, 1865, Verh. Zool. Bot. Ges. Wien, XV, p. 1164, ‘‘Africa.’’ 

3 Viviparus unicolor var. lenfanti (Germain) =Vivipara unicolor var. lenfanti 
GERMAIN, 1906, Bull. Mus. Hist. Nat. Paris, p. 53; 1906, Mém. Soc. Zool. France, 
XIX, p. 228, Pl. trv, figs. 7 and 8. Lake Chad. 

Viiparus unicolor var. obesus (Germain) = Vivipara unicolor var. obesa GERMAIN, 
1906, Mém. Soc. Zool. France, XIX, p. 228. Lake Chad. 

Vwiparus unicolor var. speket (E. A. Smith) =Paludina speket EK. A. Smits, 
1880, Proc. Zool. Soc. London, p. 484, Pl. xtvri1, fig. 11. Lowlands near the east 
coast of Africa, between 6° and 7°S. 

Vwiparus unicolor var. subimperforatus. (Nevill) =Paludina unicolor var. sub- 
imperforata NEeviuy, 1884, ‘Hand List Moll. Indian Mus.,’ II, p. 30. Nile. 
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In addition, Germain has named a large number of forms and variations of V. 
unicolor: major, minor, globosa, elata, pervius, microporus, normalis, unicarinata, bi- 
carinata, tricarinata, viridis, fusca, pallescens, and rubra (1920, isa dans |’ Afrique 
Orientals Anglaise (1912— 1913) par G. Babault, Moll. Terr. Fluv.,’ pp. 200-203). 

Vwipara heliciformis Frauenfeld, originally described as from Africa, is an Indian 
species. 


Viviparus leopoldvillensis (Putzeys) | 
Paludina leopoldvillensis PurzEys, 1898, Ann. Soc. Malacol. Belgique, XXXII, 
Bull. Séances, p. xxv, figs. 7 and 8. 
Vivipara leopoldvillensis Putzeys. Koserr, 1909, in Martini and Chemnitz, 
‘Syst. Conch. Cab., n. F., II, 21a, Paludina,’ p. 380, Pl. yxxv, figs. 10-11. 
In the Senne Pool, near Leopoldville (type incalien: 


In the Stanley Pool at Dolo near Kinshasa (Maurice Bequaert 
Coll.). 

A half-grown specimen, 13 mm. long, from the last-named locality, 
shows a series of short bristles on the blunt angle below the suture and 
another midway between that and the periphery, which also bears a few 
very short bristles. é 


Viviparus unicolor (Olivier) 
Plate XIX, Figure 1 


Cuca unicolor Oxivier, 1804, ‘Voyage dans Empire Othoman,’ II, p. 39; 
(an x11) Atlas, II, Pl. xxx1, figs. 9a and 9b (type locality: Alexandria, Eg ty. 

Vivipara unicolor Olivier. H. Apams, 1866, Proc. Zool. Soc. London, p. 375. 
BK. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 175. GErRMaIn, 
1905, Bull. Mus. Hist. Nat. Paris, p. 327; 1906, op. cit., pp. 52 and 59; 1908, ‘Rés. 
Scientif. Voy. Afrique Foa,’ p. 662. DauTzENBERG AND GERMAIN, 1914, Rev. Zool. 
Afric., IV, 1, p. 52. Koper, 1907, in Martini and Chemnitz, ‘Syst. Conch. Cab., 
n.F., II, 21a, Paludina,’ p. 162, Pl. trv, figs. 12-13 and PI. v, figs. 11-12. 

‘Palidin unicolor Olivier, var. StURANY, 1894, in O. Baumann, ‘Durch Massai- 
land zur Nilquelle,’ p. 305, Pl. xxrv, figs. 16 and 27. 

Vivipara polita FRAUENFELD, 1862, Verh. Zool. Bot. Ges. Wien, XII, p. 1163 
(type locality: South Africa). ° | 

Paludina polita Frauenfeld. RExrvez, 1863, ‘Conchol. Iconica,’ XIV, Paludina, 
PI, x1, fig, 7: 

Paludina xthiops RrErve, 1863, ‘Conchol. Iconica,’ XIV, Paludina, Pl. x, fig. 
60 (type locality: Central Africa). 

Vivipara alhiensis PREsTon, 1918, Rev. Zool. Afric., ITI, 1, p. 58, Pl. rv, fig. 4 
(type locality: Allif=Athi] Plains, British East Africa). | 

In the Lualaba River at Kindu and Kibombo; in the Luvua River between 
Kiambi and Ankoro; channel from Lake Kabamba to the Lualaba at Mulongo (J. 
Bequaert Coll.). Lake Tanganyika: at the southern end (Foa Coll.). Region of the 
sources of the Kagera River in Ruanda (O. Baumann Coll.). 
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Viviparus unicolor var. conoideus (EH. v. Martens) 


Vivipara unicolor var. conoidea E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, 
Beschalte Weichth.,’ p. 175. Grrmatn, 1916, Bull. Mus. Hist. Nat. Paris, p. 198. 

Lake Edward: subfossil at the southern end of the lake (District [winsa; type 
locality; Stuhlmann Coll.). 

One dead specimen on the beach at Kabare, at the southern end 
of the lake (J. Bequaert Coll.). This species has not yet been found 


alive in Lake Edward. 


Other Species of Viviparus Recorded from the Belgian Congo 
Viviparus costulatus (E. v. Martens) 


Vivipara costulata E. v. Martens, February, 1892, Sitz. Ber. Ges. Naturf- 
Fr. Berlin, p. 18 (type locality: Kassarosi Island in Lake Victoria); 1897, ‘Deutsch 
Ost Afr., IV, Beschalte Weichth.,’ p. 182, Pl. v1, fig. 22. Germain, 1906, Bull. Mus. 
Hist. Roe Paris, p. 298; 1908, ‘Rés. Scientif. Voy. Afrique Foa,’ p. 663. 

Viviparus Siri E. A. Surry, August, 1892, Ann. Mag. ae Hist., (6) X, p. 
124, Pl. x11, fig. 6 (type locality: Lake Victoria). 

Vivipara jucunda EK. A. Smith. GrERmatn, 1905, Bull. Mus. Hist. Nat. Paris, p 
257. 

Viviparus victorix, var. b E. A. Paren, August, 1892, Ann. Mag. Nat. Lee 
(6) Xp. 124, Pl. xi, fie. 8. 

Vivipara jucunda E. A. Smith. Kosgut, 1907, in Martini and Pieaais, ‘Syst. 


Conch. Cab., n. F., I, 21a, Paludina,’ p. 169, Pl. xxx111, fig. 10. 


Lake jee oe at the southern end (Foa Coll.). 


 Viviparus crawshayi E. A. Smith 


Viviparus crawshayi E. A. SmiruH, 1893, Proc. Zool. Soc. London, p. 637, Pl. Lix, 
fig. 8. 

Vivipara crawshayi E. A. Smith. DauTzENBERG AND GERMAIN, 1914, Rev. 
Zool. Afric., IV, 1, p. 58. Kosxrurt, 1909, in Martini and Chemnitz, ‘Syst. Conch. 
Cabs nik Sih, 2ta, Paludind,’ p:377; PY. tax; fed: 

Lake Moero: originally described from that lake without more definite locality 
(R. Crawshay Coll.); Kilwa (J. Bequaert Coll.). Stappers obtained specimens at 
Lukonzolwa, Pweto, between Kilwa and Mobanga, ‘and between Kilwa and Kilwa 
Island. 


Viviparus foar (Germain) 

Viipara foai GERMAIN, 1905, Bull. Mus. Hist. Nat. Paris, p. 257; 1908, ‘Rés. 
Scientif. Voy. Afrique Foa,’ p. 664, figs. 17 and 18. Kost, 1909, in Martini and 
Chemnitz, ‘Syst. Conch. Cab., n. F., II, 21a, Paludina,’ p. 416. 

‘Type locality: Lake Tanganyika (Foa Coll.). 


Viviparus mweruensis E. A. Smith 
; Plate XIX, Figure 6 


_Viviparus mweruensis E. A. Smiru, 1893, Proc. Zool. Soc. London, p. 636, Pl. 
LIX, figs. 5 and 6. | 
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Neothauma mweruensis E. A. Smith. Kosrxr, 1909, in Martini and Chemnitz, 
‘Syst. Conch. Cab., n. F., II, 21a, Paludina,’ p. 374, Pl. txxv, figs. 1-3. 

Type locality: bake "Macro ce Crgslns Coll.). Stappers obtained the typical 
form off Pweto (Pl. XIX, fig. 6). 

This species we taee to be the type of a new section Rectiviviparus. 


Viviparus mweruensis var. pagodiformis E. A. Smith 
Plate XIX, Figure 7 


Viviparus mweruensis var. pagodiformis E. A. Smitu, 1893, Proc. Zool. Soc. 
London, 1893, p. 536, Pl. urx, fig. 7. DaurzENBERG aND GERMAIN, 1914, Rev. Zool. 
Afric., LV,.4, 0. 04. 

Lake Moero: (type locality; R. Craswhay Coll.); Kilwa (J. Bequaert Coll.). 
Stappers collected this variety at a number of places: off Kilwa; off Mobanga Ot 
Lukonzolwa; and on the beach at Pweto. This is one of the commonest shells of 
Lake Moero, though living specimens are very rarely met with. 


Viviparus rubicundus (E. v. Martens) 


Paludina rubicunda E. v. Martens, 1879, Sitz. Ber. Ges. Naturf. Fr. Berlin, p- 
104 (type locality: southwestern shore of Lake Wietarny. 

Paludina unicolor var. HE. A. SmrrH, 1888, Proc. Zool. Soc. Pokaan pe. 0. 

ve rubicunda E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte 
Weichth.,’ p. 179. Koper, 1907, in Martini and Chemnitz, ‘Syst. Conch: Cab, 0. Boy 
U1 21a, Paludine p, 169; Pl. xxx. ie. 8; 

Viiparus rubicundus E..v. Martens. E. A. Smirs, 1892, Ann. Mag. Wat: Hist., 
(6) X, p. 123, Pl. x11, fig. 3. J. Tureen, 1911, ‘Wiss. Ergebn. D. Z. Afr. Exp. (1907- 
08),” TH, p. 210: : : 

Lake Albert: (Gordon Coll.; 8. Baker Coll.; Emin Pasha Coll.); at Kassenje 
on the southwestern shore (Stuhlmann Coll.; Schubotz Coll.). 


Vivtparus (?) brincatianus (Bourguignat) 

Vivipara brincatiana BourauicnatT, 1888, ‘Iconogr. Malacol. Tanganika,’ 
Pl. tv, fig. 1; 1890, Ann. Sc. Nat. Zool., (7) X, p. 41, Pl. rv, fig. 1. E. v. Martens, 
1897, ‘Deutsch Ost Afr., 1V, Beschalte Weichth.,’ p. 1838. E. A. Smrru, 1904, Proc. 
Malacol. Soc. London, VI, 2, p. 99. Kosrurt, 1907, in Martini and Chemnitz, ‘Syst. 
Conch. Cab., n, fF), JE 21a, Paludina,* p. 170, Pl. sxexim, fie. 11. -Anemy, 1967, 
Bull. Scientif. France et Belgique, (5) IX, (1906), p. 250. 

Type locality: eastern shore of Lake Tanganyika near the mouth of the Mala- 
garazi River. 

According to E. v. Martens (1897), the generic position of this species is doubt- 
ful; it possibly belongs to Cleopatra. 


Viviparus (?) brincatianus var. bridouxianus (Bourguignat) _ 
Vivipara bridouxiana BourauieNaT, 1888, ‘Iconogr. Malacol. Tanganika, 
Pl. rv, fig. 2; 1890, Ann. Sc. Nat. Zool., (7) X, p. 42, Pl. 1v, fig. 2. Ancry, 1907, Bull. 


Scientif. France et Belgique, (5) IX, (1906), p. 250. : 
Vivipara bridouxi Bourguignat. GERMAIN, 1095, Bull. Mus. Hist. Nat. Paris, 


p. 257; 1908, ‘Rés. Scientif. Voy. Afrique Foa,’ p. 665. 
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Vivipara brincatiana var. bridouxiana Bourguignat. E. v. Martens, 1897, 
‘Deutsch Ost Afr., IV, Beschalte Weichth., p. 183. Koxszrtrt, 1907, in Martini and 
Chemnitz, ‘Syst. Conch. Cab., N.F., II, 21a, Paludina,’ p. 171, Pl. xxx111, fig. 12. 

Type locality: eastern suns of Lake Tanganyika near the mouth of the Mala- 
garazi River. 


NeotHauma 1). A. Smith 
Neothauma HE. A. Smrru, 1880, Proc. Zool. Soc. London, p. 349. Monotype: 
. Neothauma tanganyicense K. A. Smith. 

According to Moore (1901, Proc. Zool. Soc. London, IJ, p. 466), 
the anatomical structure of Neothawma is similar to that of Viviparus, 
but the nervous system is less concentrated. 

The genus is restricted to Lake Tanganyika. 

Germain (1908, Rés. Scientif. Voy. Afrique Foa,’ pp. 658-662) 
admits three species of this genus, which he believes are distributed in 
different regions of Lake Tanganyika. This opinion is evidently based 
upon Moore’s contentions, but it is hardly borne out by the extensive 
collections made by Stappers in 1912-138, now at the Congo Museum, 
Tervueren. From a study of this material Dautzenberg concludes that 
there is only one very variable species qf Neothauma, a point of view 
also advocated by E. A. Smith in 1904. The typical form and the 
varieties bicarinatum and euryomphalum have, for instance, all been 
dredged off Moliro, at the southern end of the Lake. 

Charles Hedley (1925, The Nautilus, XXXVIII, p. 110) found 
Neothauma abundant on the strand at Albertville. Forms represented 
are similar to Bourguiguat’s figures of tanganikanum, bicarinatum (both 
short and elongate), bridouxianum, either with narrow perforation or 
similarly shaped but with an umbilicus like euryomphalum; also ‘various 
annectant examples. The color under the periostracum may be either 
white or purplish. 


Neothauma enginip tiene E. A. Smith 
Plate XIX, Figures 2, 3, 5 


Neothauma tanganyicense HK. A. Smitu, 1880, Proc. Zool. Soc. London, p. 349, Pl. 
XXXI, figs. 7-7c, 1881, op. cit., p. 293; 1889, Ann. Mag. Nat. Hist., (6) IV, p. 173. 
CrossE, 1881, Journ. de Conchyl., X XTX, p. 112. E. v. Marrens, 1883, Sitz. Ber. 
Ges. Naturf. Fr. Berlin, pp. 71 and 72. G. B. Sowrrsy, 1894, ‘List of Shells of Lake 
Tanganyika,’ p. 1, Pl., fig.2. E.v. Marrens, 1897, ‘Deutsch Ost Afr., IV, Beschalte 
Weichth.,’ p. 203. J. E.S. Moors, 1901, Proc. Zool. Soc. London, II, p. 466 (anatomy), 
Pl. xxv, figs. 1, 2, and 4 and Pl. xxvi, figs. 1, 3, and 4-6; 1903, ‘The Tanganyika 
Problem,’ p. 264, figs. 44-46. E. A. Smrru, 1904, Proc. Malacol. Soc. London, VT. 
2, p. 99; 1906, Proc. Zool. Soc. London, I, p. 184. Kosrur, 1907, in Martini and 
Chemnitz, ‘Syst. Conch. Cab., N.F., II, 21a, Paludina,’ p. 154, Pl. XXxI, figs. 1-6 
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and Pl. xxxu, figs. 8-5. Ancry, 1907, Bull. Scientif. France et Belgique, (5) TX; 
(1906), pp. 249 and 261. : 

Viviparus tanganyicensis E. A. Smrru, 1893, Proc. Zool. Soc. London, p. 635. 

Neothauma tanganyikanum GERMAIN, 1908, ‘Rés. Scientif. Voy. Afrique Foa,’ 
p. 658. 

Neothauma bridouxianum GRANDIDIER, 1885, Bull. Soc. Malacol. France, Ip. 
163. Boureuianat, 1885, ‘Notice Prodrom. Moll. Giraud Tanganika,’ p. 26; 
1888, ‘Iconogr. Malacol. Tanganika,’ Pl. 1, figs. 2 and 3; 1890, Ann. Sc. Nat. 
Zool., (7) X, ps 20,eP b Wy, seer 2nd os. 

Neothauma servainianum GRANDIDIER, 1885, Bull. Soc. Malacol. France, II, p. 
164. Bourcuienat, 1885, ‘Notice Prodrom. Moll. Giraud Tanganika,’ p. 27; 
1888, ‘Iconogr. Malacol. Tanganika,’ Pl. 111, figs. 2 and 3; 1890, Ann. Sc. Nat. 
Lool., (7) X, pc 3h Piva, fies: 2 ands. 3 : 

Neothauma tanganikanum GRANDIDIER, 1885, Bull. Soc. Malacol. France, II, 
p. 163. Boureuienat, 1885, ‘Notice Prodrom. Moll. Giraud Tanganika,’ p. 26; 
1888, ‘Iconogr. Malacol. Tanganika,’ Pl. 11, fig. 1; 1890, Ann. Sc. Nat. Zool., (7) 
X, p. 26, Pl. 1, fig. 1. R. Srurany, 1894, in O. Baumann, ‘Durch Massailand zur 
Nilquelle,’ p. 299. Guruarn, 1905, Bull. Mus. Hist. Nat. Paris, p. 257. 

Neothauma giraudi Bourauianat, 1885, ‘Notice Prodrom. Moll. Giraud Tan- 
ganika,’ p. 27; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. 11, figs. 5 and 6; 1890, 
Ann. Sc. Nat. Zool., (7) X, p. 29, Pl. 11, figs. 5 and 6. 

Lake Tanganyika: originally described from specimens obtained at Ujiji, on the 
eastern shore, by E. C. Hore; Kituta; Kala; Moliro; Sumbu; Kalamba (W. A. 
Cunnington Coll.); northern end (O. Baumann Coll.); Ufipa; Mbwe (Lechaptois 
Coli. 

Germain, following Moore, believes that the typical form of the species is 
restricted to the central portion of the Lake. But in Stappers’ collection it is repre- 
sented by specimens collected all along the western shore: Uvira; at the mouth 
of the little Ruzizi; Tulo; off Tumpa; Baraka; bay of Tempwe; off Songwe; off 
the mouth of the Sambala; bay of the Luvu; pond of Gongwe near Toa; Toa; bay 
of Kilewa; bay of Kasakalawe; off the shore between Moba and the Lobozi; between 
Vua and Moliro; off Moliro. It lives in the littoral zone between the shore and a 
depth of 20 meters. W. A. Cunnington also found keeled and non-carinate specimens 
together at the southern end of the lake, so that E. A. Smith concludes “that Mr. 
Moore’s idea of the local distribution of this species appears to be, in a measure, in- 
correct.” 


Neothauma tanganyicense var. bicarinatum (Bourguignat) 
Plate XIX, Figure 4 


Neothauma bicarinatum Bourcuienat, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 28; 1888, ‘Iconogr. Malacol. Tanganika,’ PI. 111, fig. 1; 1890, Ann. 
Sc. Nat. Zool., (7) X, p. 32, Pl. 111, fig. 1. Gurmatn, 1908, ‘Rés. Scientif. Voy. Afri- 
que Foi,’ p. 661, fig. 16 (on p. 662); 1905, Bull. Mus. Hist. Nat. Paris, p. 258 ; 1911, 
op. cit., p. 438. Kost, 1909, in Martini and Chemnitz, “Syst. Conch. Cab., n. F., 
II, 21a, Paludina,’ p. 158, Pl. xxx1, fig. 9. 

Neothauma pelseneert BourauIGNnarT, 1890, Ann. Sc. Nat. Zool., (7) X, p. 33. 

Paludina tanganyicensis: PELSENEER, 1886, Bull. Mus. Hist. Nat. Belgique, IV, 
p. 104, fig. 1 (on p. 105). 
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Type locality: on the western shore of Lake Tanganyika between Pambete and. 
Kibanga. 

According to Germain, this is the form of the southern region of the Lake. 
In Stappers’ collection it is represented by specimens from the bay of Sumbu; bay 
of the Luvu; and off the Kalembwe. 


Neothauma tanganyicense var. euryomphalum (Bourguignat) 


Neothauma euryomphalum Boureuienat, 1888, ‘Iconogr. Malacol. Tanganika, 
Pl. u1, figs. 7 and 8; 1890, Ann. Se. Nat. Zool., (7) X, p. 35, Pl. 11, figs. 7 and 8. Gur- 
MAIN, 1905, Bull. Mus. Hist. Nat. Paris, p. 258; 1908, ‘Rés. Scientif. Voy. Afrique 
Foa,’ p. 660. 3 

Neothawma jouberti BourGuIGNat, 1888, ‘Iconogr. Malacol. Tanganika,’ PI. 
ul, figs. 4 and 5; 1890, Ann. Sc. Nat. Zool., (7) X, p. 34, Pl. 111, figs.4 and5. Kose tr,. 
1907, in Martini and Chemnitz, ‘Syst. Conch. Cab., n. F., II, 21a, Paludina,’ p. 160,. 
PE xxx i heat: 

Neothauma vyssert BouRGUIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ PI. 111, 
fig.6; 1890, Ann. Sc. Nat. Zool., (7) X, p. 37, Pl. 111, fig. 6. 

Lake Tanganyika: beach of Kibanga (type locality); beach of the peninsula. 
Ubuari; mouth of the Luandazi River. All these on the western shore. 

According to Germain, this is the form of the northern region of the Lake. Stap- 
pers obtained it off Toa and in the pond of Gongwe near Toa. 


Neothauma tanganyicense var. major Germain 


Neothauma euryomphalum var. major GERMAIN, 1905, Bull. Mus. Hist. Nat. Paris, 
p. 258; 1908, ‘Rés. Scientif. Voy. Afrique Foa,’ p. 660, figs. 14 and 15. 
Type locality: northern region of Lake Tanganyika. 


Amnicolide 
(HyDROBIIDH, PALUDESTRINID of authors) 


The shell is small or minute, usually ovate-conic, but varying from turreted to. 
depressed and umbilicate, covered with a thin, translucent or olivaceous periostra- 
cum; aperture ovate or rounded. Operculum spiral or with a spiral nucleus, corneous. 
or with a calcareous layer. 

Tentacles slender, with the eyes sessile at theirexternal bases. Male organ long, 
inserted on the back some distance behind the tentacles; its form characteristic for 
the several genera. Foot truncate and with projecting angles in front, rounded behind ;: 
in locomotion not extending in front of the rostrum. Radula with 3.1.3 teeth, all 
with denticulate cusps. Central tooth having basal denticles on the face of the 
tooth, the basal margin trilobed. Lateral (or admedian) teeth with trapezoidal body, 
tapering shank and unequal denticles. Marginal teeth with numerous equal’ 
denticles. The insertions of the lateral and marginal teeth are near together and. 
remote from the central tooth. The feces are in the form of small oblong pellets. 


This very large family is found almost all over the world, in 
temperate and tropical latitudes. It is but poorly represented in Africa 
as now known and is unknown in Madagascar and the Mascarenes. A 
few genera, such as Peringia, are truly marine; others (Paludestrina and. 
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Littoridina) inhabit both brackish and fresh water; but most of the 
genera are confined to fresh water. The family is closely related to the 
marine group Rissoidz. 

_ Nearly all the genera are oviparous, depositing the eggs in chitinous 
capsules, which adhere strongly to shells, stones, and like objects. The 
New Zealand and American species of Potamopyrgus are viviparous, but 
whether this is also true for the African form referred to that genus, 
is unknown. 

Two subfamilies, Bulimine and Amnicoline, are represented in the 
Ethiopian Region. 


Bulimine 

Operculum solid, mainly calcareous, largely concentric, lodging at the edge of the . 
peristome. Shell ovate-conic, rather thin, the peristome continuous. 

Sides of the foot smooth, continuous. A right cervical, epipodial lobe serves as a 
water conduit. The central tooth of the radula has basal denticles. 

This subfamily comprises all known genera having the operculum 
calcareous. It occurs on all the continents of the Old World and one 
European species has been introduced locally in America. | 

Authors are conspicuously at variance as to the number of genera of 
Bulimine and their limits. The type species of Bulimus (Bithynia 
Leach) is known to have a concentric operculum with a small spiral 
nucleus, but this nuclear character is often overlooked, being visible 
only in young or quite unworn examples. In Gabbia Tryon and Digyr- 
cidum Locard the spiral portion is larger, but the shell and soft parts are 
not otherwise different so far as known. Annandale and Prashad! sepa- 
rate Hydrobioides Nevill and Paranerita Annandale as genera on account 
of the thickened peristome; Digoniostoma Annandale on the same ground, 
and because of the basally angular peristome. All of these appear to 
have the operculum initially spiral, later concentric, with an inner cal- 
careous layer. When these groups are better known, further distinctive 
characters may be found in the penes or other organs, but for the present 
we are disposed to rank all as subgenera of Bulimus. 

Mysorella Godwin-Austen, which has an operculum of the ordinary 
bulimine type, differs by its dentition. 

Alocinma Annandale and Prashad? is certainly not related to Amni- 
cola. The operculum is thick and calcareous, too large for retraction into 
the shell, characters of Bulimus; in Amnicola it is thin and corneous, 
retracting well into the shell. Though mainly spiral, the operculum of 


1 Prashad, 1921, ee Indian Mus., XXII, p 
ie alii cy a XVIII, 1, p. 23. Type: Sey sistanica Annandale and Prashad. 


Seistan, eastern Persia. 
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Alocinma is said to be provided around the margin with concentric 
lines. The penial structure also agrees with that of Bulimus tentaculatus. 
It appears therefore to be a bulimid snail, with the operculum less evolved 
than the type species of Digyrcidum, but of the same nature. It has 
the most primitive operculum of the bulimid series, as B. tentaculatus 
has the most evolved. It is therefore to be ranked as a subgenus of 
Bulimus, or as a very closely related genus. : 


BULIMUS Scopoli 


Bulimus Scorout, 1777, ‘Introductio ad Historiam N aturalem,’ p. 392. For 
Helix putris, fragilis, stagnalis, and tentaculata of Linnzus. Type by present designa- 
tion: Helix tentaculata Linneus. 

- Bithynia Leacu, 1818, in Abel, ‘Narrative of a Journey in the Interior of China,’ 
p. 862. Type by original designation: Helix tentaculata Linnzeus. 

Bithinia Gray, 1824, Philos. Mag. and Journ., LXIII, p. 277. Monotype: Helix 
tentaculata Linneus. The generic name Bithinia was first published in 1821, London 
Medical Repository, XV, p. 239; but the only species cited there, P. ventricosa, ela 
out description, was at that time a manuscript name. 

Bythinia W. MacGitiivray, 1848, ‘Hist. Moll. Aberdeen,’ p. 51. Monotype: 


' Helix tentaculata Linnseus. 


Elona Moquin-Tanpon, 1855, ‘Moll. France,’ IL, pp. of6 and 527. Type by 
present designation: Helix tentaculata Linneus. 

Shell imperforate, ovate-conic, thin, glossy; aperture ovate, slightly oblique, 
not contracted, the lip not thickened, sharp, the columellar margin narrow and ridge- 
like. Operculum solid, lodged at the edge of the peristome, calcareous within; the 
outer layer thin, cuticular, concentrically striate; the nucleus spiral, a little below and 

to the left of the middle. 

The animal has a well-developed right cervical lobe and the ale organ, in the 


type species, is conspicuously bifid. Radula having a broad central tooth with weakly 


trilobed basal margin and numerous basal denticles. 


» The genus Bulimus of Scopoli was proposed for four species which 
had previously been included in Helix, and one of these must necessarily 
be selected as the type, barring all surmises as to what Scopoli’s unex- 
expressed intentions might have been at the time. Of the four species 
cited, putris was subsequently placed in Succinea, fragilis and stagnalis 
in Lymnxa, and tentaculata in Bithynia. The name Bulimus was after- 
wards improperly used for an extensive series of land shells. While it 
was clearly derived from the pre-Linnean Bulinus of Adanson (1757, 
‘Hist. Nat. Sénégal, Hist. des Coquillages,’ p. 5), the term had not 
before been used in Linnean nomenclature and cannot properly be re- 
stricted to the Adansonian species, which was specifically nameless at 
the time Bulimus was proposed. Moreover, it is a matter of conjeeture 
whether Scopoli’s change of spelling was due to an oversight or an inten- 
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tional correction, and as the first binomial author to utilize Adanson’s 
pre-Linnzan term, Scopoli’s right to modify the spelling and the scope 
of the genus cannot be questioned. Since Succinea and Lymnea are 
the oldest and most widely used of the three above mentioned names, we 
propose to take Helix tentaculata Linnzus as the type of Scopoli’s 
Bulimus which consequently replaces Bithynia Leach. 

This genus is abundantly developed in the Old World, especially in 
its warmer portions. One European form has been introduced into North 
America. But few species are thus far known from the Ethiopian 
Region and none from Madagascar. 


Subgenus Gassia Tryon 7 

Gabbia Tryon, 1865, American Journ. Conch., I, p. 220. Monotype: Gabbia. 
australis Tryon. 

Digyrcidum Locarp, 1882, ‘Prodr. Malacol. Frang., Moll. Terr. Eaux Douces,’ 
p. 224. Monotype; Bythinia bourguignati Paladilhe. 

Digyreidum Locarp, 1893, ‘Coq. Eaux Douces et Saum. France,’ p. 75. Mono- 
type: Bythinia bourguignati Paladilhe. 

Diggreidum Pmrev, 1887, ‘Catal. Conch. Samml.,’ I, p. 428. Misspelling of 
Digyreidum. | 

The form is like Bulimus; the outer lip may be a trifle thickened 
outwardly at the edge, but not expanded. The operculumlodges at the 
edge of the aperture, and has a larger spiral portion than in Bulimus 
proper. | 

Gabbia is here understood to include Digyretdum (=Digyrcidum), 
in which the spiral part of the operculum is typically larger than in B. 
tentaculatus, occupying the greater part of the whole. In African species 
the size varies; B. senaarzensis sometimes has the spiral part as small 
as in the type of Gabbia, while B. kisalensis has it as large as in that 
of Digyrerdum. 

It appears that the operculum of Bulimus, in the embryonic stage, 
is spiral. The spiral mode of increase may continue in the neanic stage 
for a time, varying in different species, after which the operculum ceases 
to revolve with growth, the increment becoming concentric, nearly equal 
on all sides. In B. tentaculatus the spiral portion is very small, yet 
distinctly visible in unworn opercula. In the species upon which Gabbia 
and Digyreidum were founded, the spiral portion is larger and therefore 
more readily seen. The concentric stage is a highly specialized structure, 
superposed upon the earlier, more primitive spiral type, common to 
other genera of the family. | 
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The following known Ethiopian species appear to belong to the 
subgenus Gabbia as here defined. ) 


Bulimus africanus (Frauenfeld) = Bithynia africana FRAUENFELD, 1862, Verh. 
Zool. Bot. Ges. Wien, XII, p. 1155. West Africa. 

Bulimus kisalensis Pilsbry and Bequaert. See below. 

Bulimus martreti (Germain) = Bithynia (Gabbia) martrett GERMAIN, 1904, Bull. 
Mus. Hist. Nat. Paris, p. 469; 1908, in A. Chevalier, ‘L’ Afrique Centrale Francaise,’ 
p. 522, Pl. v, figs. 12-12a. Mamun country, near Lake Chad. 

Bulimus martreti var. major (Germain) = Bythinia martreti var. major GERMAIN, 
1908, in A. Chevalier, ‘L’ Afrique Centrale Frangaise,’ p. 522. Mamun country, néar 
Lake Chad. 

Bulimus © neothaumexformis (Germain) =Bythinia (Gabbia) neothaumeformis 
Grrmatn, 1907, Bull. Mus. Hist. Nat. Paris, p. 65; 1908, in A. Chevalier, ‘L’ Afrique 
Centrale Frangaise,’ p. 523, PI. v, figs. 13-13a. Southeast of Lake Chad. 

Bulimus neumanni (E. v. Martens) = Bithynia (Gabbia) neumanni EK. v. MARTENS, 
1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 191 (fig. of radula), Pl. v1, fig. 
33. Inthe Monlo-Sakissagan brook, Masai -Nyika country, East Africa. 

Bulimus neumanni var. elatus (Germain) = Bythinia neumanni var. elata GER- 
MAIN, 1908, in A. Chevalier, ‘L’ Afrique Centrale Frangaise,’ p. 522. Lake Chad. 

Bulimus neumanni var. globosus (Germain) =Bythinia neumanni var. globosa 
German, 1908, in A. Chevalier, ‘L’ Afrique Centrale Frangaise,’ p. 522. Lake Chad. 

Bulimus nyassanus (Bourguignat) =Amnicola nyassana BourGuUIGNAT, 1889, 
Bull. Soc. Malacol. France, VI, p. 36. Bythinia stanleyi E. A. SmirxH (pro parte), 
1877, Proc. Zool. Soc. London, Pl., yxxv, fig. 22. Lake Nyasa. 

Bulimus senaariensis (Kuster) =Paludina senaariensis ‘‘Parreyss’’ KUstTER, 
1852, in Martini and Chemnitz, ‘Syst. Conch. Cab., I, 21, Paludina,’ p. 44, Pl. rx, 
figs. 10-11. Digyreidum sennaaricum BouRGUIGNAT, 1883, Ann. Sc. Nat. poet 
(6) XV, p. 130. Sennar, Anglo-Egyptian Sudan. - i 

Bulimus senaariensis var. adspersus (Jickeli) = Bithynia sennariensis var. ad- 
spersa JICKELI, 1874, Nov. Acta Ac. Nat. Cur. Dresden, XXXVII, 1, p. 246, PI. 
vil, fig. 32. Anseba, Abyssinia. 

Bulimus stanleyi (E. A. Smith) = Bythinia stanleyt E. A. Smrru, 1877, Proc. Zool. 
Soc. London, p. 717, Pl. uxxv, fig. 21 (only). Lake Nyasa. 

Bulimus subbadiellus (Bourguignat) = Bythinia subbadiella BouRGUIGNAT, 1885, 
‘Moll. Choa,’ p. 80. Lake Haussa, Abyssinia. 

Bulimus tilhoi (Germain) = Bythinia tilhoi GERMAIN, 1912, Bull. Mus. Hist. Nat. 
Paris, p. 322; 1916, ‘Doc. Scientif. Miss. Tilho,’ ITI, p. 306, Pl. 1, figs. 5-6. Bengu, 
Niger Territory. 

Bulimus walleri (E. A. Smith). See p. 217. 


Bulimus (Gabbia) kisalensis, new species 
| Text Figure 17 
Lake Kisale at Kikondja (type locality; J. Bequaert Coll.). Near 


the source of the Kimilolo River, Elisabethville, on the gravelly bottom 
(Michael Bequaert Coll.). : 


1927] Pulsbry-Bequaert, The Aquatic Mollusks of the Belgian Congo 217 


The shell is minutely perforate, Ampullaria-shaped, pale translucent gray, glossy 
and smooth, the growth lines very faint. The whorls are strongly convex, the last 
somewhat flattened below the suture, everywhere well rounded. The aperture is 
slightly oblique, very broadly oval, the peristome dark-edged, in a plane. The oper- 
culum lodges at its edge, and is slightly concave in the middle. It is composed of 
about 2)4 spiral whorls. The nucleus central; surrounding this is a band of concentric 
increment about one-fourth the width of the operculum. 

Length, 2.2 mm.; diameter, 2.3 mm.; aperture, 1.4 mm.; 3 whorls. 


One of the most globose species. It has some resemblance in contour 
to the figure of the undescribed B. nyassanus (Bourguignat), from Lake 
Nyasa, but that is far larger. It has not the rapidly enlarging last whorl 
and expansion at the aperture of B. albert, but it is like that species in 
having the operculum mainly spiral. Four small specimens, apparently 
of the same species, were found among Lobogenes michaelis near the source 
of the Kimilolo River, here a brook. 


Fig. 17. Bulimus kisalensis Pilsbry and Bequaert, shell and operculum of type. 
Kikondja. 


Other Species of Gabbia Recorded from the Belgian Congo 


Bulimus (Gabbia) wallert (E. A. Smith) 
Bythinia walleri E. A. Surru, 1888, Proc. Zool. Soc. London, p. 54, fig. 3 (on p. 
ii Bithynia (Gabbia) walleri E. A. Smith. E. v. Marrens, 1897, ‘Deutsch Ost 
Afr., IV, Beschalte Weichth.,’ p. 191. 

Lake Albert: (type locality, without more definite indication; Emin Pasha 
Coll.). : 
Subgenus Paranerira Annandale 

Hydrobioides subgenus Paranerita ANNANDALE, 1920, Rec. Indian Mus., XIX, 
p. 45. Monotype: Hydrobioides physcus Annandale. 

The last whorl expands and is thickened outwardly at the aperture. 
The spiral part of the operculum occupies fully half of its width. | 

The following African forms agree technically with Annandale’s 
Indian group, but we feel somewhat doubtful about the actual relation- 
ship. 

Bulimus alberti (E. A. Smith). See p. 218. 

Bulimus humerosus (E. v. Martens). See p. 219. 
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?Bulimus puteanus (E. v. Martens) = Bithynia (Gabbia) puteana E. v. MarTENs, 
1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 191. Zanzibar. This species has 
not been figured, so that we feel very doubtful as to its proper subgeneric position. 


Bulimus (Paranerita) alberti (EK. A. Smith) 
Text Figure 18 


Bythinia alberti E. A. Smiru, 1888, Proc. Zool. Soc. London, p. 54. 

Bithynia (Gabbia) alberti E. A. Smith. E. v. Martens, 1897, ‘Deutsch Ost Afr., 
IV, Beschalte Weichth.,’ p. 190, PI. v1, fig. 32. J. Turmix, 1911, ‘Wiss. Ergebn. D. Z. 
Afr. Exp. (1907-08),’ III, p. 210. 

Bythinia (Gabbia) alberti E. A. Smith. Grrmarn, 1912, Bull. Mus. Hist. Nat. 
Paris, p. 81; 1916, op. cit., p. 199, figs. 1 and 2 (on p. 200). 

Lake Albert: (type locality, without more definite indication; Emin Pasha Coll.; 
Schubotz Coll.); near Kassenje (Stuhlmann and Emin Pasha Coll.). Lake Edward: 
near Kirima, on the northwestern shore (Stuhlmann Coll.); in the lake, without more 
definite indication (Schubotz Coll.); near Kasindi and fossil in sediments 5 meters 
above the present level of the lake at Vichumbi (Gromier Coll.). 


Fig. 18. Bulimus alberti (E. A. Smith). Kabare, Lake Edward. 


Kabare, at the southern end of Lake Edward (J. Bequaert Coll.). 

A globose species with short, conic spire and obtuse apex, quite solid, 
perforate, covered with a thin, isabella colored or pale olive-buff peri- 
ostracum. The initial whorl is very little raised. All of the whorls are 
strongly convex, the last one a little flattened below the deep suture, and 
rather rapidly curving below the flattening, in the most strongly char- 
acterized examples appearing very bluntly subangular there. It ex- 
pands rather strongly near the mouth. The surface has fine, slight 
growth lines and very minute, spiral striz, most conspicuous in the region 
of the shoulder and not visible in slightly worn examples. The aperture 
is quite large, very oblique to the axis, broadly ovate, flattened by the 
contact with preceding whorl. The peristome is expanded, in old speci- 
mens thickened on the face, continuous; the outer margin, in a profile 
view, is seen to arch forward somewhat. ‘The concave columella is 
moderately thickened within. Two fully adult shells measure: 
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Length, 4.4 mm.; diameter, 4.0 mm.; length of aperture with peristome, 3.0 mm.; 
4 whorls. 


Length, 2.9mm.; diameter, 2.8 mm.; length of aperture with peristome, 2.3 mm. : 
3% whorls. 

The thin operculum lodges in a vertical position, with the lower 
margin just within the lip-edge, the upper much farther in. The nucleus 
is near the lower third of the length. There are 1% spiral whorls, the 
last half-whorl enlarging very rapidly. This is surrounded by a band of 
concentric increment, the width of which is from somewhat less than one- 
fourth the width of the operculum to, in the largest examples, nearly a 
third its width. Internally it has an extremely thin calcareous layer, a 
little roughened and slightly concave in the middle, thin toward the 
edges. i : 

The small number of whorls and their rapid increase, the last one 
expanding, somewhat campanulate at the mouth, and the large, rather 
strongly oblique aperture, are diagnostic of this species. | | 

The very superficial spiral striz are present only on the best pre- 
served examples. Smith did not mention them. The size of fully adult 
shells with thick, expanded lip varies considerably. 


Fig. 19. Bulimus humerosus (E. v. Martens). Kisumu, Lake Victoria. 


Other Species of Paranerita (?) Recorded from the Belgian Congo 
Bulimus (Paranerita) humerosus (EK. v. Martens) — 
Text Figure 19 


Bithynia stanleyt var. humerosa FE. von Martens, 1879, Sitz. Ber. Ges. Naturf- 
Fr. Berlin, p. 104 (type locality: southwestern shore of Lake Victoria). 

Bithynia (Gabbia) humerosa E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, 
Beschalte Weichth.,’ p. 190 (fig.of radula ), Pl. v1, fig. 31. 

Bythinia (Gabbia) humerosa E.v Martens. GERMAIN, 1916, Bull. Mus. Hist. Nat. 
Paris, p. 200. 

Lake Edward: E. v. Martens in 1897 refers to this species, with some doubt, 
subfossil specimens obtained at Vichumbi by Stuhlmann. All Bulimus collected by 
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Schubotz, Gromier, and Bequaert, either alive in the pene or subfossil on its southern 
shores, have proved to be B. alberit. 

Dautzenberg and Germain (1914, Rev. Zool. Afric., IV, 1, p. 61) have recorded B. 
humerosus from the Katanga District of the Belgian Outigo: in the Lovoi River near 
Kikondja; in Lake Kisale; and in the Luvua River (all Bequaert Coll.). A specimen 
of the Lake Kisale lot which we have examined, is quite distinct from B. humerosus 
of Lake Victoria and we have described it as B. (Gabbia) kisalensis. We therefore 
doubt that true B. humerosus occurs in the Katanga. 

7 This species agrees with B. albertz in all characters except the form 
of the last whorl, which has a decidedly more conspicuous shoulder 
bounded by a rounded angulation. The operculum is similar. 

‘Length, 4.5 mm.; diameter, 4.2 mm. 


The example figured is from a lot collected by Sir Charles Eliot at 
Kisumu, on the eastern shore of Lake Victoria, a place near the original 
locality. It seems likely that B. albert: will eventually be punked as a 
subspecies of humerosus. 


Fig. 20. Mysorella (?) multisulcata (Bourguignat). Tanganyika. 


MysorELLta Godwin-Austen 

Mysoria Gopwin-AvstEN, 1919, Rec. Indian Mus., XVI, 3, p. 211. Monotype: 
Bithynia costigera Kuster var. curta Nevill. Not Mysoria Watson, 1893. 

Mysorella Gopwin-AustEN, 1919, Rec. Indian Mus., XVI, 6, p. 431. New 
name for Mysoria Godwin-Austen, preoccupied. 

The shell is umbilicate, spirally irate with the peristome slightly expanded, thick- 
ened. Operculum calcareous, concentric, with a small spiral center. 

Teeth of the radula asin Bulimus except that the central has only a single, short 
basal denticle on the thickening which borders the lateral margins on each side. 

The single African species referred to this genus resembles the Indian 
M. costigera (Kister) in sculpture of the conspicuously umbilicate shell, 
but as it has no thickening or expansion of the peristome, and its oper- 
culum and radula are still unknown, the generic reference appears 
highly dubious. Mysorella is thus introduced into the African fauna 
simply for the reason that our species cannot be referred to any known 
African genus. 
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Mysorella (?) multisulcata, (Bourguignat) 
Text Figure 20 

Bythinia moultisulcata Boureuienat, 1888, ‘Ieconogr. Malacol. Tanganika,’ p. 11, 
Pl. 111, figs. 7 and 8; 1890, Ann. Sc. Nat. Zool., (7) X, p. 52, Pl. 111, figs. 7 and 8. E. is 
Sena 1904, Proc. Malacol. Soc. London, VI, 2, p. 100. Ancry, 1907, Bull. Scientif. 
rence et Belgique, (5) IX, (1906), p. 250. 

Lake Tanganyika: shores of Ubuari Peninsula, on the western side (type 
locality). 

Stappers dredged this curious, beautifully sculptured species off 
Uvira; in the bay of Tembwe; in the bay of Kilewa; in the bay of 
Sumbu; and in 100 meters off the western shore between the mouth of 
the Moba and Lobozi Rivers. We have examined three of the speci- 
mens obtained by this collector and have figured one. 


| Amunicolinz 
Operculum thin, wholly corneous, retractile some distance within the aperture, 
spiral, composed of rapidly enlarging whorls, with decidedly eccentric nucleus. The 
' shell varies from turreted or pupiform to globose or depressed. : 
There is no cervical lobe. The central tooth of the radula has one or several 
basal denticles on each side. 


Two species of Amnicolinze which we have seen from. the south- 
eastern Belgian Congo appear to represent a new genus. Amnicola 
ciliata Gould, described from West Africa, must be placed in Potamo- 
pyrgus. In addition, a small number of Ethiopian species have been 
referred to Hydrobia; but in the absence of specimens, we are unable to 
decide whether they are true Amnicoline. 


PALUDESTRINA eOrieny 


Paludina subgenus Paludestrina D’ORBIGNY, 1840 (or 1839), ‘Voy. Amérique 
Mérid., Moll.,’ p. 381. Type: Helix acuta Draparnaud, one of the species originally 
included, and designated as type by Bourguignat in 1887 (‘Etudes Pet. Paludinidées,’ 

10). 
Hydrobia Hartmann, 1821, ‘Syst. Erd u. Stisswasser Gasterop. Europa’ s,’ in 
Sturm, ‘Deutschland’s Fauna,’ VI, 5, pp. 47 and 58. Type: Helix acuta Draparnaud, 
as designated by Gray (1847, Proc. Zool. Soc. London, p. 151) (preoccupied by 
Hydrobius Leach, 1817). | 

Paludestina Gray, 1847, Proc. Zool. Soc. London, p. 151. Misspelling of Palud- 
estrina, as a synonym of Hydrobia. Type: Helix acuta Draparnaud. 

The members of this genus live in fresh or brackish water. The 
following African species appear referable to it. 

Paludestrina alabastrina (Morelet)=Hydrobia alabastrina MoreEet, 1889 
Journ. de Conchyl., XX XVII,.p. 19, Pl. 1, fig. 5. Port Elizabeth, Cape Colony. 

Paludestrina (2) balfourt iCndadneuaeton) = Hydrobia (?) balfourt GopwInN- 
AvsTEN, 1883, Proc. Zool. Soc. London, p. 4, Pl. 1, figs. 4-9. Sokotra. 
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Paludestrina erythrea (E. v. Martens) = Hydrobia erythrea E. v. MARTENS, 1858, 
Archiv f. Naturgesch., XXIV, 1, p. 186, Pl. v, fig. 11. Shores of the Red Sea. 

Paludestrina gabonensis (Morelet) = Hydrobia gabonensis MoRELET, 1885, Journ. 
de Conchyl., XX XIII, p. 30, Pl. 11, fig. 12. Ogowe River, Gaboon. This was said to 
have a corneous operculum and must therefore be one of the Amnicoline. 

Paludestrina schweinfurtht (Jickeli) =Hydrobia schweinfurthi JickELI, 1874, 
Nov. Acta Ac. Nat. Cur. Dresden, XX XVII, 1, p. 250, Pl. vit, fig. 35. White Nile. 
The generic reference of this is somewhat dubious. 

Paludestrina tristis (Morelet) =Hydrobia tristis Moretet, 1889, Journ. de 
Conchyl., XX XVII, p. 18, Pl. 11, fig. 4. Port Elizabeth, Cape Colony. We have 
examined specimens of this species and it appears not to be a typical Paludestrina, the 
central tooth of the radula having several basal denticles and the outer lip of the shell 
being slightly sinuous. The formula of denticles is =-3, 7, 10,many. The basal 
denticles stand in an oblique row on each side, the outer one lowest and extremely 
minute. 

Paludestrina zwellendamensis (Kister) =Paludina zwellendamensis KUstER, 
1852, in Martini and Chemnitz, ‘Syst. Conch. Cab., I, 21, Paludina,’ p. 53, Pl. x, 
figs. 19-20. Zoetendal Valley, Swellendam District, Cape Colony. 


Eussoia PRESTON, 1912, Proc. Zool. Soc. London, p. 192. This was described as a 
fluviatile snail, having the appearance of Assiminea, but without operculum. We 
have examined a cotype of the only species, Hussoia inopina Preston (1912, op. cit., 
p. 192, Pl. xxx, fig. 10. Banks of the Eusso Nyiro River, Kenya Colony) and can 
find but little difference with Paludestrina. We are inclined to believe that it belongs 
in Amnicoline. The specimens may have lost their thin, corneous operculum, after 
death, while the decayed animal remained in the shell. 


POTAMOPYRGUS Stimpson 
Potamopyrgus Stimpson, 1865, American Journ. Conch., I, p. 53. Monotype: 
Amnicola corolla Gould. 


Patamopyrgus PmtTEL, 1887, ‘Catal. Conch. Samml.,’ I, p. 429. Misspelling of 
Potamopyrgus. 


Pyrgophorus ANCEY, 1888, Bull. Soc. Malacol. France, V, pp. 188 and 192. Type 
by present designation: Pyrgulopsis spinosa Call and Pilsbry. 

‘With the exception of the species mentioned below and the British 
Hydrobia jenkinst Smith, which appears to be a Potamopyrgus, the genus 
is restricted to South and Central America (northward to Texas), New 
Zealand, Tasmania, and Australia. Unlike Amnicolide generally, the 
young are born alive. 

Potamopyrgus ciliatus (Gould) =Amanicola ciliata Gouuv, 1850, Proc. Boston 
Soc. Nat. Hist., ITI, p. 196. 


“Shell small, elongate, imperforate, brownish-green; spire acutely conic; 
whorls 6, subangulate, armed with a series of recurved spines on the angle, the last 
whorl acutely carinate at the periphery; aperture circular; lip black. 


“Length 14, width % inch. Hab. Deea River, Liberia, on the muddy margins. 
Dr. Perkins.”’ 
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The specimens figured (Fig. 21) are from Cape Palmas (R. Swift 
collection). ‘The aperture is broadly ovate rather than circular. They 
measure: 


Length, 5.5 mm.; diameter,3.20 mm.; 7 whorls. 
oe Eee e 3.25 ce 


In the collection of the Academy of Natural Sciences of Philadelphia 
there are three lots of this species labelled ‘‘Cape Palmas,” received from | 
T. Bland, R. Swift and C. M. Wheatley; in all 37 specimens. Possibly 
all of these were from one source. 


Fig. 21. Potamopyrgus ciliatus (Gould). Cape Palmas. 


No subsequent record of this species or genus in Africa has been 
made. Dr. Gould remarked upon the resemblance of this species to 
P. corolla which he had previously described, and pointed out their 
differences. Frauenfeld examined specimens ‘‘in Cuming’s Sammlung 
aus Liberia, als alvata Gld.! aus Afrika, und gleichfalls aus Neuseeland. 
Ich kann die aus Afrika stammenden nicht von den neuseelindischen 
trennen.” Fischer’s Paludestrina salleana? was said to be from New 
Zealand, on the authority of Sallé; it appears quite indistinguishable 
from P. ciliata (Gould). Suter? ranks P. salleana as a subspecies of P. 
corolla (Gould). He states that “the only specimens with a slight chor- 
date carina below the series of spines are from Lake Manapouri.’’ His 
figure shows a form which is only subangular below the spines. 

On the whole, it appears likely that Gould’s African locality was 
erroneous; but his well-known accuracy, as well as the circumstantially 
recorded locality and collector, cause us to suspend judgment until this 
locality can be searched again. 


1 Alyata’”’? was evidently Frauenfeld’s misreading of a poorly written ciliata. 


21860, J .deConchyl., VIII, p. 208, Pl. rv, fig. 6. 
oH Suter, 1913, J Wen. New Zealand Moll.,’ p. 233; 1915, op. cit., Atlas, Pl. x1v, fig. 4. 
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Fig. 22. Lobogenes michaelis Pilsbry and Bequaert. Head, both sexes. 


LOBOGENES, new genus 


Shell with the general form of Amnicola; outer lip thin, produced forward in a 
broad, median lobe; columella heavily calloused. Operculum thin, wholly corneous, . 
paucispiral with nucleus at about the lower fourth. 
ee Penis (Fig. 22) very large, dagger-shaped, abruptly widened at the base of attach- 
ment. Radula about as in Paludestrina or Bythinella viridis, the central tooth with 
single basal denticles situated high on the margins. Formula of denticles #3. 

Type: Lobogenes michaelis Pilsbry and Bequaert. 


Fig. 23. Lobogenes lnichaelis Pilsbry and Bequaert: a-b, type; c-d, two para- 
types. Kimilolo River. 


This group has dentition entirely like the slender eahioctrinids of 
Europe and America, the denticles being much more numerous on the 
outer than on the inner marginal, and the central tooth with single 
basal denticles. It differs from all the paludestrinids by the heavily 
calloused columella, like that of Lithoglyphus. The lobed outer lip 


reminds one of some of the species of the South American genus Potamo- 
lithus, 
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Lobogenes michaelis, new species 
Text Figure 23 


At the source of the Kimilolo River near Elisabethville (Michael 
Bequaert Coll.). 


The shell is imperforate, rather solid, ovate-conic with the apex obtuse; ecru- 
olive in color. The whorls are strongly convex below the suture, then rather weakly 
convex, the last whorl strongly convex also at the periphery. The surface is elossy, 
marked with low, forwardly-arched growth lines and having fine, very shallow spiral 
striation, which becomes subobsolete on the last whorl (and sometimes is nowhere 
noticeable). The aperture is about half the total length, ovate and slightly oblique. 
The outer lip is thin, its middle part produced forward in a conspicuous lobe. The 
columella is concave, very much thickened by a heavy white callus. 

Length, 3.8 mm.; diameter, 2.9 mm.; length of aperture, 2.0 mm.; 454 whorls. 

Q. 

Length, 3.0 mm.; diameter, 2.3 mm.; length of aperture, 1.8 mm.; 4 whorls. 
3. Type. 

The male measured may not be adult. It was the 
only one found in 8 specimens opened. 

The lobe of the lip is developed in the neanic 
stage, being distinct in a shell 1.8 mm. long. Columella 


and closed umbilicus are as in the adult stage. 


Lobogenes spiralis, new species 


Text Figure 24 ; 
At the source of the Kimilolo River near Elisabeth- Hig, 24, Lobo- 
ville (Michael Bequaert Coll.), genes spiralis 


Pilsbry and 
Bequaert. Type. 
Kimilolo River. 


The shell is more slender than L. michaelis, satactly per- 
forate, and very distinctly striate spirally, the strie coarse. The 
aperture is smaller. The curvature of the lip is less pronounced, 
and the columella less heavily calloused. 


Length, 2.8 mm.; diameter, 2.0 mm.; aperture, 1.40 mm.; 4 whorls. Type. 
ato Ga o sg saps is 1.75 AN hore: 


INCERT SEDIS 
TomicHt1a Benson 

Tomichia Benson, 1851, Ann. Mag. Nat. Hist., (2) VII, p. 378. Monotype: 
Truncatella ventricosa Reeve. 

This genus has been placed in the Truncatellide, but the external 
characters of the animal as described by Benson, and the radula, ex- 
amined by Troschel, Thiele and ourselves, show this classification to be 
erroneous. 

The teeth resemble those of Synceride and Amnicolide in general 
form. The central tooth (Fig. 25) has a long reflection with 7;}? 
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denticies, the basal denticles united by a ridge which rises higher than 
they in the middle. Between this ridge and the basal plate there is a 
hollow in which the anterior part of the next tooth fits! The lateral 
tooth has 8 denticles and a body shaped as in Amnicola. The marginals 
have 6 and 12 denticles, those of the inner marginal larger, as usual in 
Syncera. | 

From the small number of denticles on the central tooth one would 
think this snail related to Syncera, were it not that Benson states that the 
eyes are at the bases of the tentacles. He was well acquainted with 


b 


be JO fA 


Fig. 25. Tomichra ventricosa (Reeve). Central tooth from above and in profile. 


b, posterior border of basal plate; d, basal denticle; r, ridge connecting basal denticles. The 
profile view is diagrammatic. 


Syncera, mentioning its pedunculate eyes, so that his observation is — 

evidently trustworthy. Under the circumstances, we place Tomichia 

in the Amnicolide, pending further study of the anatomy. If correctly 

referred to this family, it will require a new subfamily, Tomichiinz. 
Only one species is known, from South Africa: 

Tomichia ventricosa (Reeve) =Truncatella ventricosa ‘“‘Sowerby’’ REEVE, 1842, 
‘Conchol. System.,’ IT, p. 94, Pl. cLxxx11, fig. 2; Preirrmr, 1846, Zeitschr. f. Malakoz., 
III, p. 189; J. Tureiez, 1921, ‘Deutsch. Stidpolar Exped. 1901-3,’ XVI, p. [99], fig. 1. 
Truncatella capensis ‘‘ Krauss’? PFEIFFER, 1846, Zeitschr. f. Malakoz., III, p. 189. 
Hydrobia caledonensis CuaPER, 1885, Bull. Soc. Zool. France, X, p. 484, Pl. x1, fig. 6. 
Cape Colony (type locality: Swellendam). 

Tomichia ventricosa var. brevis (Krauss) =Truncatella ventricosa var. brevis 
Krauss, 1848, ‘Siidafrik. Mollusk.,’*p. 87. Cape Flats and Zoetendal Valley, Cape 
Colony. . 

Syrnolopside 

The shell is small, imperforate, long and slender, of numerous (7 to 18) whorls, . 

which may be smooth or sculptured spirally or axially. Aperture small, the lip 


1The figures and notes on the central tooth were supplied by Dr. H. Burrin i 

} ( l «ads gton Baker. The dia- 
grammatic reconstruction of the profile view was made by readin f th 1 j 

as no tooth was actually seen in this position. - Oe a 2 ee ieeraent, 


1927] Pilsbry-Bequaert, The Aquatic Mollusks of the Belgian Congo | 227 


sinuated above, retracted or effuse at base, often expanded; inner lip calloused or 
continuous. Columellar axis encircled with a spiral fold in the middle and later whorls, 
emerging more or less on the columella (but sometimes subobsolete). The operculum 
and soft parts are unknown. 

Known from Lake Tanganyika ae From their abundance on 
beaches it is evident that these snails live in quite shallow water, and 
they have also been dredged from as deep as 80m. So far as we know, 
only dead specimens have been taken. 

While the shells of this group recall Nematurella, Pyrgula, and 
Prososthenia by their form, size and sculpture, and Pierides by the sinu- 
ous lip, they are unique among fresh-water prosobranchs for the pyrami- 
delloid columellar fold and the palatal folds of some species. However, 
both of these structures are weak or even wanting in certain species; 
and they are wanting in the early neanic stages of all those we have 
examined. 

Pending examination of the soft parts, the taxonomic position of the 
group remains uncertain. Many and various are the opinions which 
-have been advanced. We think it will turn out to be a member of the 
superfamily Rissoacese, and possibly a subfamily of the Amnicolide. 

The genus Fascinella (Stache) of Sandberger' requires comparison 
with Syrnolopsis. It is from the Cosina Chara Beds, a Dalmatian fresh- 
water deposit of Paleocene age, carrying a considerable fauna of special 
species, the genera of part of them uncertain. Until the characters of 
Fascinella are much better known, the evidence of identity with Syr- 
nolopsis claimed by Tausch, who appears to have seen neither genus, 
remains inconclusive. 


Key to Genera and Species of Syrnolopside 


1. Shell smooth or having spiral sculpture. Syrnolopsis E. A. Smith............ 2. 
Shell having well-developed axial ribs. Anceya Bourguignat................ 3, 
Syrnolopsis 


2. Length 8 to 12 mm., with 9 to 12 whorls; lateral outlines of the spire straight or 

slightly convex; surface smooth; columellar fold small, weakly emerging. 

; S. lacustris E. A. Smith. | 

Smaller, of 7 to 9 whorls; lateral outlines rather strongly convex; surface smooth, 

spirally lirate or carinate; columellar fold strongly emerging. 

. S. minuta Bourguignat. 

Length about 4 mm., of 8 to 9 convex whorls; slender, regularly tapering; sur- 
face smoothish or with weak spiral cords; columellar fold very weak. 

S. gracilis Pilsbry and Bequaert. 


11871, ‘Land- und Siisswasser-Conch. der Vorwelt,’ p. 186. See also Wenz, 1923, ‘Fossilium 
Catalogus,’ Pars 20, III, p. 8841 (in the family Coeliaxide). 
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Anceya 

3. Last whorl roundly subangular, not keeled; whorls about 18 in a length of 12 mm. 
Subgenus Burtonilla E. A. Smith....... A. terebriformis (E. A. Smith). 
Base Sneirecled BY aa rOwmeGk sls seat pase a inee ee Vacs =e ge tetas 4, 

4, With about 11 to 14 whorlsin entire shells 4 to 12 mm. igs Subgenus Anceya, 
PEOPLE Ai Oiy sa sat manele Ge Genie man ee Bouse aee ridin Pe ays es ae oe we 5. 

With about 6% to 734 whorls in specimens about 3 mm. long. Marielia 
Dautzenberg... EE ee 


5. Columellar fold rane: 3 or sv andetield as cued 12 bs on the eeiiilt et 
A. bella Pilsbry and Bequaert. 
Columetlardald well idevcloped acti sch. b 0 ee ee wo Be EW Eee ee we 6. 
6. Last whorl with a deeply immersed median palatal fold, seen by transparence 

prone) the shell, or by breaking it back; ribs rather straight. 
A. giraudi Bourguignat. 
INe@-walataraoM within tie last WhOPl’ i... sew woe ean cee eee he ee se i. 

7. Very slender; about 8 curved ribs on the penult whorl. 

A. admirabilis Bourguignat. 
Stouter shells, with about 11 to 13 ribs on the penult whorl; banded with reddish 
Oia Dale PUOUMG ses wel a eaaidia say. Aceuree eee A. rufocincta E. A. Smith, 


Martelia 


8. Periphery prominent, but not keeled or spinose; axial ribs rather numerous. 
| M. tanganyicensis Dautzenberg. 
Periphery carinate; the axial ribs fewer and somewhat spinose. 

M. dautzenbergi Dupuis. 
Syrnotopsis EL. A. Smith 


Seton Ee A. Smiru, 1880, Ann. Mag. Nat. Hist., (5) VI, p. 426. pore: 
Syrnolopsis lacustris E. A. Smith. ‘ 

Stormsia “Bourguignat”’ GERMAIN, 1919, Bull. Mus. Hist. Nat. Paris, p. 356. 
As a synonym of Syrnolopsis, with Syrnolopsis carinifera E. A. Smith as type. 


> 


Syrnolopsis lacustris E. A. Smith - 
Text Figures 26a-g and 27a, b 


Syrnolopsis lacustris EK. A. Smitu, 1880, Ann. Mag. Nat. Hist., (5) VI, p. 426; 
1881, Proc. Zool. Soc. London, p. 288, Pl. xxxu1, figs. 21 and 21b. Crossx, 1881, Journ. 
de Conchyl., X XIX, p. 119, Pl. rv, fig.6. Pelseneer, 1886, Bull. Mus. Hist. Nat. Belgi- 
que, IV, p. 107. Bourcuienat, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. x, figs. 14— 
17; 1890, Ann. Sc. Nat. Zool., (7) X, p. 142, Pl. x, figs. 14-17. E. v. Martens, 
1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 210, Pl. vi, fig. 46. E. A. 
Smitu, 1904, Proc. Malacol. Soc. London, VI, 2, p. 97. Germain, 1905, Bull. Mus. 
Hist. Nat. Paris, p. 259; 1908, ‘Rés. Scientif. Voy. Afrique Foa,’ p. 675. ANcEY, 
1907, Bull. Scientif. France et Belgique, (5) IX, (1906), p. 255. 

Fascinella lacustris E. A. Smith. Tasca 1884, Sitz. Ber. Ak. Wiss. Wien, 
Math. Naturw. Kl., XC, Abt. Ly 'p..68;.Pl.1, fig.. 10, 

Syrnolopsis siedineriant Bouchie: 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 18; 1888, ‘Ieonogr. Malacol. Tanganika,’ Pl. x, figs. 22-24; 1890, 
Ann. Sc. Nat. Zool., (7) X, p. 144, Pl. x, figs. 22-24. Ancmy, 1907, Bull. Scientif 
France et Belgique, (5) IX, (1906), pp. 255 and 266. 
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Syrnolopsis anceyana Bourauienat, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 20; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. x, figs. 25-27; 1890, 
Ann. Sc. Nat. Zool., (7) X, p. 145, Pl. x, figs. 25-27. Ancny, 1907, Bull. Scientif, 
France et Belgique, (5) IX, (1906), p. 255. - 

Syrnolopsis hamyana BourGuienat, 1885, ‘Notice Prodrom. Moll. Giraud Tan- 
ganika,’ p. 17; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. x, figs. 18-21; 1890, Ann. 
Sc. Nat. Zool., (7) X, p. 142, Pl. x, figs. 18-21. Ancry, 1907, Bull. Scientif. France et 
Belgique, (5) IX, (1906), p. 255. 

Syrnolopsis foat J. MaBitie, 1901, Bull. Soc. Philomath. Paris, (9) III, 2, p. 56. 
GERMAIN, 1905, Bull. Mus. Hist. Nat. Paris, p. 260; 1908, ‘Rés. Scientif. Voy. 
Afrique Foa,’ p. 676, fig. 26 (young of S. lacustris). 

Lake Tanganyika: originally described from the lake without more definite 
locality (J. Thomson Coll.); Pambete (type locality of grandidieriana, anceyana, and 
hamyana); Ufipa. 


Fig. 26. Syrnolopsis lacustris E. A. Smith:' a, one of the original lot; b-g 
Sumbu Bay. A, 8. lacustris molirensis Pilsbry and Bequaert. : 


Sumbu Bay (Stappers Coll.); Albertville (Charles Hedley Coll.). 

The original specimens had the outer lip slightly thickened, widely 
sinuated above and below a prominent outer basal lobe, the “columella 
thickened, with a distinct plait. at the upper part, and joined to 
the upper extremity of the labium by a thin callosity.” Strong up- 
per and weak lower palatal folds are so deeply immersed that they are 
not visible except by transparence or by breaking back the outer lip. 
Length, 11.5 mm.; diameter, 3 mm.; length of aperture, 3 mm. One of 
the original lot is represented in Figs. 26a and 27b. The lateral outlines 
of the spire are slightly convex, the individual whorls almost flat, the 
earliest convex. ‘This specimen measures: length, 10.5 mm.; diameter, 
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3.3 mm.; aperture 3.0 mm. long; 10 whorls remain, apparently about one 
being lost. 

In a series from Sumbu Bay (Figs. 26b-g and 27a) the size is smaller 
and the whorls slightly more convex. In some examples the outlines of . 
the spire are about as in typical lacustris, while in others they are straight. 
The parietal callus is thicker, with raised edge. 

Length, 9.0 mm.; diameter, 3.0 mm.; length of aperture, 2.7 mm.; 11 whorls, 
apex entire. ° 

Length, 9.0 mm.; diameter, 2.80 mm.; length of aperture, 2.6 mm.; 8 whorls, 
apex lost. 

Length, 8.5 mm.; diameter, 3.00 mm.; length of aperture, 2.4 mm. 

Length, 9.2 mm.; diameter, 2.75 mm.; length of aperture, 2.6 mm.; 10 whorls, 
the tip lost. 


Fig. 27. Syrnolopsis lacustris HE. A. Smith: a, Sumbu Bay; |, profile of one 
of the original lot. c-d, Syrnolopsis lacustris molirensis, last whorl. 


. In these specimens, which clearly are fully adult, the outer lip is 
obtuse and slightly expanded, the basal lip effuse and somewhat re- 
curved. All of them are typical in the columellar fold. A specimen 
similar to Fig. 26¢ opened shows the columellar lamella distinctly in the 
lower four whorls, hardly a trace of it in the next earlier and none in those 
above. In the sixth from last whorl there is a shelly partition across the 
cavity (Hig. 27a). Another shell opened, similar to Fig. 26b, shows the 
columellar lamella in the last two whorls only (Fig. 26e). . The section 
figured by Smith shows the columellar lamella ascending farther than in 
those we have opened, if the early whorls are drawn — which is 
open to doubt. 

Young examples of about six and eight whorls Fig 26d) ihinive the 
columella straight and foldless. 

Charles Hedley found this species more abundant than any ether 
of the family on the sandy beach at Albertville. 
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Syrnolopsis lacustris molirensis, new subspecies 
Text Figures 26h and 27c, d 


Off Moliro, in 70 mm. (L. Stappers Coll.) and at Moliro (Pillette 
Coll.); in Lake Tanganyika. 7 | 


The shell has a thin, cinnamon-buff periostracum, slightly paler below the suture 
and at the base. The peristome is entire, the outer lip moderately thickened, deeply 
sinuate above and at the base, which is conspicuously effuse. Inner lip strongly 
thickened. Columellar fold rather small and immersed, scarcely or not visible in a 
direct face view. Peat: | 
Length, 10.8 mm.; diameter, 3.6 mm.; length of aperture, 3.38 mm.; 9 whorls. 
Type. — | . 

Length, 11.8 mm.; diameter, 3.6 mm.; 10 whorls. Paratype. 


Fig. 28. a-b, Syrnolopsis minuta Bourguignat. Tanganyika. 


Syrnolopsis minuta Bourguignat 
Text Figure 28a-f 
 Syrnolopsis minuta Bourautenat, 1885, ‘Notice Prodrom. Moll. Giraud Tan- 

ganika,’ p. 21; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. x, figs. 28-30; 1890, Ann. 
Sc. Nat. Zool., (7) X, p. 147, Pl. x, figs. 28-30. Germain, 1905, Bull. Mus. Hist. Nat. 
Paris, p. 260; 1908, ‘Rés. Scientif. Voy. Afrique, Foa,’ p. 677. ANCEY, 1907, Bull. 
Scientif. France et Belgique, (5) TX, (1906), pp. 255 and 266. . 

?Syrnolopsis giraudi Bourauienat, 1885, ‘Notice Prodrom. Moll. Giraud Tan- 
ganika,’ p. 20; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. x, figs. 31-33; 1890, Ann. Se. 
Nat. Zool., (7) X, p. 146, Pl. x, figs. 31-33. ANCEY, 1907, Bull. Scientif. France et 
Belgique, (5) IX, (1906), p. 255. ; 

?Syrnolopsis minuta var. major GERMAIN, 1909, Bull. Mus. Hist. Nat. Paris, 
p. 260; 1909, op. cit., p. 355, as equivalent to S. giraudt. 
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_ Syrnolopsis minuta var. semilevis ANCEY, 1907, Bull. Scientif. France et Belgi- 

que, (5) IX, (1906), p. 267. | , 

Syrnolopsis minuta var. multicarinata ANcEY, 1907, Op. ils; Pp. 207. 

Syrnolopsis minuta var. unicarinata ANCEY, 1907, op. cit., p. 267. 

Lake Tanganyika; Pambete (type locality of both giraudi and minuta) ; ; Ufipa 
~(Lechaptois Coll.). 

Lake Tanganika: several lots nellcetad by L. Si poor’; Tembwe 
(Hubert Coll.); Albertville, on the sandy beach (Charles Hedley Coll.). 

The shape is somewhat pupiform, the lateral outlines being decidedly 
more convex in the upper half than in S. lacustris, the last two whorls 
cylindric. Typically the whorls are smooth except for very fine axial 
striee, clearly engraved in unworn shells, and sometimes a few minute 
spiral lines; but, in most examples seen, after the two strongly convex, 
smooth, embryonic whorls there are two angles or carine on each whorl, 
near the sutures. These may continue to the last whorl, but more fre- 
quently they disappear with growth. The outer lip is expanded a little 
and slightly sinuous in profile. The base is retracted and effuse. The 
calloused and continuous columellar and parietal border is raised as a 
distinct ledge, often with a groove between it and the whorl. The 
columellar fold is strong and emerges nearly to the edge. Two deeply 
immersed palatal folds are lateral and ventral in position. 

Length, 5.80 mm.; ; diameter, 2.0mm.; 84 whorls. (Fig. 28/f). 


ro 86 Gia 8/5 ke (Fig. 28e). 
(a 5.40 (= 66 19 Gc yA 73 66 

eee OOo i de 

A Bice anes o Lb.es oF. whorls; 
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Variation in the caring is shown in the figures. As scarcely two 
specimens are alike, these variations do not denote races. There is also 
great variation in size and in ratio of diameter to length, as in the speci- 
mens drawn in Fig. 28¢, f. 

Germain believes S. giraudi Podreuieun to be a ‘‘var. major’’ of 
S. minuta; but in about a hundred specimens of the latter before us, 
none reaches the size of giraudt (7.5 X3.0 mm., according to Bourguignat), 
and we are disposed to think them distinct. According to Bourguignat’s 
figure, the contour is somewhat convex, as in S. minuta, but in size, 
especially in diameter, it agrees better with S. lacustris. 


Syrnolopsis minuta carinifera E. A. Smith 
Text Figures 29a-c and 30a-b 


Syrnolopsis carinifera i. A. SMrru, 1889, Ann. Mag. Nat. Hist., (6) IV, p. 174. 
G. B. Sowrrsy, 1894, ‘List of Shells of Lake Tanganyika,’ PB: 2: Pl. Wrecio, i. v. 
Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 210. E. A. SMITH, 


1927] Pilsbry-Bequaert, The Aquatic Mollusks of the Belgian Congo 233 


1904, Proc. Malacol. Soc. London, VI, 2, p. 97, fig. 6 (on p. 87). GErmain, 1919, Bull. 
Mus. Hist. Nat. Paris, p. 355, figs. 34 and 35 (on p. 356). | 
Syrnolopsis minuta var. carinifera BE. A. Smith. AnceEy, 1907, Bull. Scientif. 
France et Belgique, (5) IX, (1906), pp. 255 and 267. 

Lake Tanganyika: described from the lake, without more definite locality (C. 
' Hore Coll.); Kigoma; Ufipa (Lechaptois Coll.). 


Fig. 30. a-b, Syrnolopsis minuta carinifera IX. A. Smith, sections. 


Lake Tanganyika: several lots collected by L. Stappers. 

This is a Pyrgula-like form, with noticeably convex lateral outlines, 
the first two (or sometimes three) whorls smooth and strongly convex, 
the rest bicarinate, one keel below the suture, another above it, a small, 
low thread often visible immediately above the suture. There is a flat, 
axially striate space in the middle of each whorl. The last whorl has two 
carine at the periphery, the upper one more prominent. The ovate 
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aperture is somewhat effuse below, the outer lip but little thickened, 
noticeably expanded, and somewhat sinuous in profile view. The colu- 
mellar and parietal margins are calloused and continuous. Columellar 
fold is rather strong, emerging nearly to the edge. Inside it diminishes 
rapidly upward, and disappears in the third whorl from the last. There 
are two deeply immersed and rather strong palatal folds. 


Length, 5.0 mm.; diameter, 1.9 mm.; 7}$ whorls. 
(a9 ALG 66 (79 1 ewe (m3 7 (79 


This form differs from the sculptured specimens of S. minuta by 
the broader contour and the greater prominence of the carine, but it 
may be doubted whether any definite line can be drawn. There seem to 
be nearly intermediate specimens in the series examined, and Ancey, 
who was no lumper, thought it merely a variety of minuta. 

In one specimen opened we find no palatal folds (Fig. 306); possibly 
they were removed in filing it, as several others show them (Fig. 30a). 


Fig. 31. Syrnolopsis gracilis Pilsbry and Bequaert. a, type; 6, c, two smaller 
specimens. Tanganyika. 


Syrnolopsis gracilis, new species 
Text Figure 3la-c 


Lake Tanganyika: without more definite locality (L. Stappers 
Coll.y. : | 

The shell is thin, very slender, resembling a Turritella in miniature; bluish under 
the thin, pale brown periostracum, somewhat glossy, with only very faint traces of 
growth-lines. The high initial 1}4 whorls are strongly convex, smooth; then two 
‘ spiral angles appear, the lower one continuing to the penult whorl in the type (but in 
other examples disappearing sooner, or continuing to the last whorl). The whorls are 
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rather weakly convex, but with well-impressed suture. Aperture ovate, the outer lip 
thin. Columella but little calloused, weakly folded. Parietal callusthin. No palatal 
fold seen in a specimen opened. 


Length, 4.3 mm.; diameter, 1.2 mm.; length of aperture, 0.8 mm.; 845 whorls. 
Type; apex broken. | 


Length, 3.9mm.; diameter, 1.0 mm.; 8 whorls. Paratype. 

This form is quite distinct from those described by its slender shape 
and much weaker columellar fold. Though weaker, the system of sculp- 
ture is substantially as in S. m. carinifera. 

Some smaller, immature examples, length about 3 mm., have three 
or four spiral threads and the whorls are more convex. In some others 
of similar size the threads are very small, and disappear on the later 
whorls, which are smooth and rounded. 

A species from Kasakalawe, to be described, we believe, by M. 
Dautzenberg, is stouter in figure, the spiral cords are very strong, and 
the columellar fold even weaker than in S. gracilis. 


Anceya Bourguignat 
Anceya BOURGUIGNAT, 1885, ‘Notice Prodrom. Moll. Giraud Tanganika,’ p. 14. 
Monotype: Anceya giraudi Bourguignat. 

This group of beautiful little shells is distinguished from Syrnolopsis 
solely by the possession of axial sculpture. The columellar fold is usually 
shorter than in Syrnolopsis, only in the last two whorls, or weakly in one ~ 
earlier. In A. bella it is often entirely wanting. The initial 14 whorls 
have axial sculpture and also two spiral angles or cords, as in the sculp- 
tured species of Syrnolopsis. In adult shells, the first whorl or two are 
generally lost. | 

_ Burtonilla has the same early sculpture and later strong costation, 
leaving for that group only the differential characters of more numerous 
whorls and bluntly subangular rather than keeled last whorl—characters 
which can hardly be considered generic unless others are found in the 
soft anatomy. 


Subgenus ANCEYA, proper 
Anceya giraudi Bourguignat - 
Text Figures 32a-d, 33b, and 34a . 
Anceya giraudi Bourguienat, 1885, ‘Notice Prodrom . Moll. Giraud Tanganika,’ 

p. 15; 1889, ‘Moll. Afrique Equator.,’ p. 118, Pl. vii, figs. 12-13. E. A. SMITH, 
1904, Proc. Malacol. Soc. London, VI, 2, p. 97. ANcry, 1907, Bull. Scientif. France 
et Belgique, (5) IX, (1906), pp. 255 and 268. Grrmatn, 1908, ‘Rés. Scientif. Voy. 
Afrique Foa,’ p. 678. 


ed 
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Lake Tanganyika: near Mlilo on the western shore (type locality; Giraud Coll.); 
Mpala (Guillemé Coll.); Albertville (Charles Hedley Coll.); Kasakalawe (L. 
Stappers Coll.). 

Bourguignat’s types of A. giraudz and A. admirabilis were either 
young shells which had not formed a final peristome, or individuals in 
which the peristome had been broken, and was more or less restored in 
his figures. The measurements he gave make A. giraudi the more slender 
of the two, but this is contradicted by the text and figures. ? 

_A. giraudi is represented as broader than A. admirabilis, with closer, 
straighter, and more numerous ribs. There is a palatal fold. Length, 
9.0 mm.; diameter, 2.0 mm.; 12 to 13 whorls. Bourguignat’s figure is 


Fig. 32 | 
a b € d 3 | a 


Fig. 33 


Fig. 32. a-d, A aseaie giraudt Bourguignat. Ralls 
Fig. 33. a, Anceya admirabilis Bourguignat. 6, A. giraudi Bourstignat, Copies 


of original figures. 


reproduced in our Fig. 33b. We imagine that his description was a 

composite of the two above-mentioned forms, which he discriminated 

later; and his measurements may have been from an A. admirabilis. 
We refer to A. giraudi a long series from Kasakalawe (L. Stappers 


Coll.) in which there is a palatal fold within the last whorl, in a latero- 


ventral position. It is only weakly developed, but is visible by trans- 


- parence in most specimens, and is readily seen by breaking back a half 


whorl. The shape is variable, but generally stouter than the speci- 
mens we refer to A. admirabilis. The color is from cinnamon-brown to 
vinaceous-drab in specimens quite unworn but which may have lost a 
thin periostracum. The columellar fold appears strongly in the aperture, 
and ascends three whorls. 

The ribs are decidedly less curved than in A. admirabilis. They 
appear to be less numerous than in Bourguignat’s figure. 
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Length, 8.8 mm.; diameter above aperture, 2.6 mm.; 11 whorls, the apex lost? 
10 ribs on the penult whorl. 

Length, 8.5 mm.; diameter above aperture, 2.1 mm.; 12 whorls, the apex entire; 
10 ribs on the penult whorl. | 

Length, 7.3 mm.; diameter above aperture, 2.0 mm.: 10 whorls, the apex lost; 
10 ribs on the penult whorl. 

Length, 7.7 mm.; diameter above aperture, 2.4 mm.; diameter including outer 
lip, 2.7 mm.; 84 whorls, the apex truncate; 10 ribs on the penult whorl. 


Anceya admirabilis Bourguignat 
Text Figures 33a, 34b, and 35a-c 


Anceya admirabilis BourcuiGNnatT, 1889, ‘Moll. Afrique Equator.,’ p. 119, Pl. 
vil, figs. 10-11. E. A. Smrru, 1904, Pree. Malacol. Soc. London, VI, 2, p. 97. Gur- 
MAIN, 1905, Bull. Mus. Hist. Nat. Paris, p. 260. Ancry, 1907, Bull. Scientif. France 
et Belgique, (5) IX, (1906), pp. 255 and 267. 

Lake Tanganyika: between Mpala and Mlilo (type locality); Mpala (Guillemé 
Coll.). 


a b *C 
Fig. 34 | Fig. 35 . 
Fig. 34. Sections of a, Anceya giraudi Bourguignat; b, A. admirabilis Bourguig- 


nat. 
Fig. 35. a-c, Anceya admirablis Bourguignat. Tanganyika. 


Bourguignat’s type was said to have a single lamella, the columellar, 
and to measure 8 mm. long, 2 mm. wide, of 10-11 whorls. Our spec- 
imens from Tanganyika (L. Stappers Coll.) agree in sculpture with his 
figure which we reproduce in Fig. 33a. 

» « This species is the most slender of the carinate Anceye now known, 
regularly tapering, the whorls quite convex, each with eight rather sharp, 
curved, noticeably protractive axial ribs, separated by regularly con- 
cave intervals; on the latter part of the last whorl they become obsolete. 
The base is bounded by a narrow, strongly expressed carina, and below 
that is flat and finely striate radially. The color is ecru-olive or some- 
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what darker, the periostracum thin and very glossy. The aperture is 
strongly diagonal, the lip expanded and thickened, deeply sinuated 
‘above and at the base. The inner lip is continuous and thickened. The 
columellar fold emerges; it continues inward into the antepenult whorl 
where it is very weak, the axis being plain above that. 


Length, 10.4 mm.; diameter above aperture, 2.1mm.; length of aperture, 2.1 
mm.; 1244 whorls, the apex lost. 
_ Length 8.5 mm.; diameter above aperture, 2.0 mm.; length of aperture, 2.0 
; 1144 whorls, ie apex lost. 


Probably about one whorl has been lost in the specimens measured, 


Fig. 36 Fig. 37 
Fig. 36. Anceya bella Pilsbry and Bequaert. Type. Tanganyika. 
Fig. 37. Anceya bella Pilsbry and Bequaert. Section of later whorls. 


Anceya bella, new species 
Text Figures 36 and 37 


Lake Tanganyika: without definite locality, numerous specimens; 
Kituta. Type No. 133,783 A. N.S. P. (All L. Stappers Coll.). 


The shell is less slender than A. admirabilis, with more numerous ribs, which are 
usually less distinctly aligned from whorl to whorl, 12 on the penult whorl of the type, 
11 in a paratype; on the last half whorl the ribs become smaller and closer (or some 
times irregular). The basal keel is strongly expressed, somewhat nodulous, but often 
weak or even disappearing on the front of the whorl. Color olive in varying shades. 
Surface glossy. The strongly diagonal aperture is sinuated deeply at both ends, the 
peristome thickened and expanded, asin A. admirabilis, but the columellar lamella is 
represented by a mere trace, hardly noticeable; in a cut apeames none is visible. 

Length, 9.8 mm.; diameter above aperture, 2.6 mm.; length of aperture, 2.6 
mm.; 11}$ whorls, fhe: apes lost. Type. Fig. 36. 

_Tenath, 10.8 mm.; diameter above aperture, 2.6 mm.; length of aperture, 2.7 

; 1244 whorls, the Aven lost. Paratype. 
anBereth, 9.0mm.; 9% whorls the summit lost. Paratype. 
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Anceya rufocincta E. A. Smith 
Syrnolopsis (Anceya) giraudi var. E. A. Smiru, 1890, Ann. Mag. Nat. Hist., 
(6) VI, p. 94. 
Anceya rufocincta E. A. Smrru, 1906, Proc. Zool. Soc. London, I, p. 183, Pl. x, 
fig, 12: 
Lake Tanganyika: in 10 fathoms at Kirando near the southeastern end of the 
lake (type locality; W. A. Cunnington Coll.). 

The shell has about the size and contour of A. giraudi and A. bella, 
and is similar in sculpture. In the smallest and largest specimens before 
us there are eleven and thirteen ribs on the penult whorl. The speci- 
mens seen are “dead” shells, white with rufous bands below the suture 
and above the carina. In the form of aperture and the expanded, thick- 
ened peristome it is similar to the other Anceyxz. The columellar fold is 
well developed but perceptibly smaller than in A. admirabilis. 

Length, 8.5 mm.; diameter, 2.5 mm.; length of aperture, 2.0 mm.; 13 whorls. 
Smith’s type specimen. 

Length, 12.2 mm.; 13 whorls, the apex lost. 

Length, 9.0 mm.;. 9 whorls, the summit truncate. 

The exact locality of our specimens (L. Stappers Coll.) was not 
given. The band above the basal keel was not mentioned in Smith’s 
description. 


Subgenus Burronitia E. A. Smith 


Burtonilla EK. A. Smiru, 1904, Proc. Malacol. Soc. London, VI, 2, p. 97. Mono- 
type: Turbonilla (?) terebriformis E. A. Smith. 


Anceya (Burtonilla) terebriformis (E. A. Smith) 


Turbonilla (?) terebriformis E. A. Smiru, 1890, Ann. Mag. Nat. Hist., (6) VI, 
p. 95. 

Burtonilla terebriformis E. A. Smiru, 1904, Proc. Malacol. Soc. London, VI, 2 
p. 97, fig. 2 (on p. 87). Ancry, 1907, Bull. Scientif. France et Belgique, (5) IX, (1906), 
p. 255. 

Lake Tanganyika: described from the lake without more definite locality. 

We have not seen this species. It is an acuminate, strongl7 ribted 
form, differing from the typical Anceye by having more whorls, and 
by the roundly subangular instead of carinate last whorl. 

Length, 12.0 mm.; diameter, 2% mm.; about 18 whorls. 


Marretia Dautzenberg 


Martelia DavutzENBERG, 1908 (March), Journ. de Conchyl., LV, (1907), p. 328. 
Monotypic for M. tanganyicensis Dautzenberg. 

Similar to Anceya in being axially ribbed, but far more minute (about 3 mm. 
long) and more conic, of 6 to 744 whorls. Columellar fold very strongly developed. 
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Distinguished from Anceya by the minute size, the less sinuous outer 
lip and the appearance of the basal cord at an early neanic stage. This 
cord remains small in the adult stage, not becoming a keel there as in 
Anceya. 


Martelia tanganyicensis Dautzenberg 


Martelia tanganyicensis DAUTZENBERG,:1908 (March 30), Journ. de Conchyl., 
LV, (1907), p. 329, Pl. rv, figs. 11 and 12. 

Lake Tanganyika: described from Mpala, on the western coast (Guillemé 
Coll.). Albertville (Charles Hedley Coll.). 


The specimens taken by Charles Hedley (Fig. 38) 
have the axial ribs prominent at the shoulder, more or 
less pointed, about eight on the face of the last whorl. 
The color is transparent brown or white, with a brown 
band below the suture, another just above the weak 
basal cord. The first two whorls are smooth and 
rounded, very fine axial riblets then appearing. The 
last three and a half whorls have coarse ribs. 

Length, 2.3 mm : diameter, 1.2 mm.; 6 whorls. 


Martelia dautzenbergi Dupuis 


Fig. 38. Mar- 
telia tanganyi- Martelia dautzenbergt Dupuis, 1924 (May), Ann. Soc. Zool. 
consis Dautzen..: Belévaque, TV, .(Wo23)5 pe 20) hig.ck (on p26). 
berg. | Lake Tanganyika: described from the western coast, 


without more definite locality. 


Truncatellide 


Shell imperforate, cylindric, of few whorls by loss of the tapering earlier portion, 
or if entire, elongate and many-whorled. Aperture oval; peristome blunt. Oper- 
culum thin, corneous, subspiral. 

Animal with a very large, long rostrum and tapering tentacles with eyes sessile 
at their posterior bases. Foot short. Pallial cavity very large, containing a small gill 
of many triangular ciliated lamelle. Radula (Fig. 39) with 3-1-3 teeth, the central 
triangular, unicuspid, with a mesially interrupted row of basal denticles; laterals 
. transverse, with few large denticles; marginals having a long body and numerous 
denticles. 

Locomotion is by looping, the oral disc and the foot being advanced 
alternately. Placed in water they are said to glide in the ordinary 
fashion of gastropods. | 

They are small snails, mainly of the tropics of both hemispheres. 
The typical genus, Truncatella, lives under trash at extreme high tide 
line, or under stones, wood, etc., somewhat higher, always in the neigh- 
borhood of the sea. This genus is remarkable for its peculiar looping 
gait and the unicuspid central tooth of the radula. 


1927] Pilsbry-Bequaert, The Aquatic Mollusks of the Belgian Congo 241 


Vayssiére,! who has published the best account we have of Trun- 
catella, considered its respiration branchial. Though not living in the 
water, he believes that the moist station and occasional splashing of the 
waves supply sufficient water. He mentions keeping specimens alive 
for ten days in the moist air of a closed glass. We believe that, though 
provided with a gill, Truncatella respires free air as a rule. The senior. 
author has collected living specimens in situations reached by the waves 
only at intervals of months. He has published drawings of specimens of 
T’. bilabiata* which had lived in a loosely plugged vial without water for 
about six weeks. These snails promptly became active on dropping a 
slip of moistened blotting paper into their vial, and lived for several 
weeks longer. isin, 


Fig. 39. Teeth of Truncatella caribxensis Reeve. 


TRUNCATELLA Risso . 
Truncatella Risso, 1826, ‘Hist. Nat. Europ. Mérid.,’ IV, p. 124. Type: Trun- 
catella levigata Risso = Helix subcylindrica Linné. 

The following species have been recorded from the Ethiopian Region: 
Truncatella pellucida Dourn, 1860, Malakoz. Blatter, VI, p. 203. Red Sea. 
Truncatella princeps Dourn, 1866, Malakoz. Blatter, XIII, p. 134. Prince’s 

Island. 
Truncatella semicostulata JICKELI, 1874, Nova Acta Ac. Nat. Cur. Dresden, 
XXXVII, 1, p. 189, Pl. vu, fig. 8.. Dahlak Island, off the coast of Eritrea. 
Truncatella teres PFEIFFER, 1856, Proc. Zool. Soc. London, p. 336; 1856, ’Monogr. 
Auricul. Viv.,’ p. 188. Originally described from Mauritius and Australia, this 
species has also been recorded from the Red Sea and from Port Elizabeth, Cape 


Colony. 


Synceridze 


(ASSIMINEIDZ of authors) 


Shell ovate-conic, compact, the whorls flattened. Peristome simple, the margins 
connected by a closely adnate callus. Operculum corneous, paucispiral, with excentric 
nucleus. 


1, XXXII, p. 253. : : ; ‘ 
*Piktey and edie ta Proc. ee Nat. Sci. Philadelphia, LXVI, p. 426, Pl. xrv (illustrating 


locomotion). 
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Animal with tentacles concrescent with the ocular peduncles, the eyes at or near 
the apex. Muzzle emarginate anteriorly. Respiration by means of a lung which 
opens to the right side of the mantle. Radula with teeth amnicoloid in general form; 
central with few cusps and one or several basal denticles; inner marginals having 
much larger or longer cusps than the decidedly wider, multicuspid outer one. 


These little snails are markedly amphibious and prefer brackish 
water, living as a rule near or at the seashore. | 


SyncERA Gray 


Nerita subgenus Syncera Gray, 1821, London Medical Repository, XV, p. 239. 
Monotype: Nerita (Syncera) hepatica Gray = Assiminea grayana Fleming. Not 
Syncerus Hodgson, 1847. 

Assiminea ‘‘Leach’’ FLEMING, 1828, ‘Hist. British Anim.,’ p. 275. 2 al 
Assiminea grayana Fleming = Nerita (Syncera) hepatica Gray. 

Assaminia ‘‘Leach’’ Gray, 18389, ‘Beechey’s Voy. ., Zool.,’ p. 141. Misspelling of 
Assiminea. 

Assiminea subgenus Huassiminea HrupeE, 1882, Mém. Hist. Nat. Empire 
Chinois, II, p. 82. Monotype: Assiminea vielacea Heude. 

Assemania Knigut, 1900, Journ. of Conchology, IX, p. 276. Emendation 
of Assiminea. 


The following Ethiopian species have been referred to this genus: 


Syncera aurifera (Preston) =Assimania aurifera Preston, 1912, Proc. Zool. 
Soc. London, p. 191, Pl. xxx1, fig.9. Gazi, Kenya Colony. 

Syncera bifasciata (Nevill) = Assiminea bifasciata NEVILL, 1880, Journ. Asiatic 
Soc. Bengal, XLIX, 2, p. 162. Port Natal, Natal. 

Syncera fasciata (Krauss) = Paludina fasciata Krauss, 1848, ‘Siidafrik. Mollusk.,’ 
p. 86, Pl. v, fig. 18. Knysna and Zoetendal Valleys, Cape Colony. 

Syncera hesset (O. Beettger). See p. 243. . 

Syncera hidalgoi (Gassies) =Hydrocena hidalgot Gassies, 1869, Journ. de Con- 
chyl., XVII, p. 78. Assiminea granwm MorE ET, 1882, op. cit., XXX, pp. 105 and 
198, Pl. rv, fig. 8. Originally described from New Caledonia: his species has been re- 
ported from Mauritius and the coast of Natal. | 

Syncera knysnaensis (Krauss) = Paludina knysnaensis Krauss, 1848,‘ Siidafrik. 
Mollusk.,’ p. 86, Pl. v, fig. 17. Knysna and Zoetendal Valleys, Cape Colony. 

Syncera leptodonta (Connolly) =Assiminia leptodonta Connouuy, 1922, Ann. 
Mag. Nat. Hist., (9) X, p. 122. Estuary of the Komati River, Rikatla, Portuguese 
East Africa. 

Syncera ovata (Krauss) =Paludina ovata Krauss, 1848, ‘Sitidafrik. Mollusk.,’ 
p. 85, Pl. v, fig. 16. Knysna and Zoetendal Valleys, Caps Colony. 

Syncera ponsonbyi (Morelet) = Assiminea ponsonbyi Moretxet, 1889, Journ. de 
Conchyl., XX XVII, p. 17, Pl. 11, fig. 6. Port Elizabeth, Cape Coleny. 

Syncera sinensis (Nevill) =Assiminea sinensis Nevin, 1880, Journ. Asiatic 
Soc. Bengal, XLIX, 2, p. 161. Assiminea sinica O. BarreEr, 1887, Jahrb. Deutsch. 
Malakoz. Ges. XIv, p. 203. Originally coined from Hong Tote, this epesies has 
also been recorded from Natal. 

Syncera umlaasiana (KE. A. Smith) cy umlaasiana KE. A. Suir, 1902, 


Journ. of Conchology, X, p. 248, Pl. rv, fig. 3. From caves in the ocean cliff near the 
mouth of the Umlaas River, Natal. 
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Species of Syncera Recorded from the Belgian Congo 
Syncera hesset (O. Bosttger) 


Assiminea (Huassiminea) hessei O. Barrarr, 1887, Jahrb. Deutsch. Malakoz. 
Ges., XIV, p. 180, Pl. vi, fig. 7. C. KR: Bawwreer, 1913, Aun. Soc. Zool, 
Malacol. Belgique, XLVII, (1912), p. 106. 

-- Banana, abundant in swamps behind the English trade house (type locality ; 
P. Hesse Coll.). 3 
emer Valvatidee 


Shell small, thin, turbinate to discoidal, openly umbilicate, composed of few, 
tubular whorls. Aperture circular, subvertical; peristome thin, continucus. Oper- 
culum very thin, corneous, orbicular, multispiral, composed of many narrow whorls; 
the nucleus central. 

Animal said to be hermaphroditic.. Foot lyre-shaped. Proboscis rather long. 
Eyes sessile at the inner bases of the slender tentacles, which are blunt at the tips. 
The gill is symmetrically bipinnate, attached at the base only, and capable of exten- 
sion forward, out of the branchial cavity. There is a tentacle-shaped appendage on 
the mantle-edge and a long penis at the right side of the neck. The teeth of the radula 
have finely serrate cusps, the central tooth being broad, without basal tentacles. ° 
‘The nervous system is orthoneurous. : 


The only known genus, Valvata O. F. Miller (1774, ‘Verm. Terr. | 
Fluv. Hist.,’ II, p. 198. Monotype: Valvata cristata O. F. Miiller), 
is generally distributed in the northern hemisphere extending into 
Northern Africa and Egypt. We have not. seen the following three 
species, described from the northern half of the Ethiopian Region; 
they appear to be true representatives of this genus. 


Valvata revoili BouRGUIGNAT, 1889, ‘Moll. Afrique Equator.,’ p. 189, Pl. vit, 
figs. 5-6. Webi River, above Guelidi, Somaliland. 

Valvata scioana (Pollonera) = Valvata nilotica var. scioana POLLONERA, 1888, 
Bull. Soc. Malacol. Italiana, XIII, p. 82. Cimbisi near Debra-Braham, Choa District, 
Abyssinia. | 

Valvata tilhot Grrmain, 1909, Bull. Mus. Hist. Nat. Paris, p. 376; 1911, ‘Doe. 
Scientif. Miss. Tilho,’ II, p. 207, Pl. 11, figs. 26-31. Eguei district, east of Lake Chad. 


Littorinide (?) 
PSEUDOGIBBULA Dautzenberg 


Pseudogibbula DauTzENBERG, 1891, Bull. Ac. Sci. Belgique, (3) XX, (1890), 
p. 570. Monotype: Pseudogibbula duponte Dautzenberg. | 

Shell imperforate, rather thin, conoidal, with obtuse summit, almost always 
eroded. Spire of three to four feebly convex whorls, with well-marked sutures; the 
whorls somewhat flattened above, the last bi-angulose and slightly concave at its 
base in the umbilical region. Surface covered with numerous spiral cords alternately 
heavy and feeble; on the penultimate whorl! one counts about ten heavy ones. Fine 
and arcuate growth-strie render the ribs somewhat granulose. Aperture rhomboidal. | 
Outer lip simple, acute, smooth and shining; but not nacreous inside. Columella 
feebly arcuate, oblique, toward its base with a denticulation due to the termination 
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of a spiral funiculus which enters the shell (or sometimes this is lacking). Callosity 
of the columella depressed, very shiny, distinctly limited and connected with the outer 
lip through a very thin, shiny deposit. Color uniformly dark chestnut-brown except. 
for the white columella. Operculum corneous, thin, paucispiral, with lateral nucleus, 
pale yellowish brown. 

According to Dautzenberg this curious snail belongs to the family 
Littorinide. The shell certainly resembles Littorina more than it does 
any amnicolid snail, but as the soft parts and radula are unknown, its 
place in classification is uncertain. 


a b 
Fig. 40. a-b, Pseudogibbula duponti Dautzenberg. Two of the original lot. 


Pseudogibbula duponti Dautzenberg 
Text Figure 40a-b 

Renan dupontt DAUTZENBERG, 1891, Bull. Ac. Sci. Belgique, (3) XX, 
(1890), p. 570, Pl: 1, figs. 2-6. 

_ Type locality: this species was found in ie numbers at Vivi (opposite Matadi), 
ony des roches de gneiss amphibolique qui émergent sur le bords des rapides du 
Congo 4 l’époque des basses eaux, maisuiq sont constamment mouillées par les remous 
produits par les tourbillons.”’ (E. Dupont Coll.). The locality is about 125 kilo- 
meters above the mouth of the Congo, at the upper edge of the estuary. Itis therefore 
considerably removed from the influence of brackish water, since the tides are not. 
much perceptible beyond Boma, some 50 kilometers fared downstream. 


The specimens figured, which we owe to the kindness of Dr. H. 
Schouteden, are part of the original lot. They confirm Dautzenberg’ s 
characterization, translated above, except that one specimen lacks the 
prominence of the columella, which is simply concave. 


Cerithiide 


Shell usually fae es many-whorled, often very large; frequently varicose, 
tuberculate, spinose, or costulate. Aperture with the outer lip expanded, often con- 
siderably so; with a notch or sinus. near the upper insertion and with a broad, more or 


less twisted channel below. Operculum corneous, spiral, with central or sublateral 
nucleus. 
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Animal with the rostrum broad, short, and contractile; tentacles wide apart, 
subulate. Eyes on short peduncles united to the outer side of the tentacles. Margin 
of the mantle with a rudimentary siphonal fold in front. Radula long. 

This family is closely allied to the Melaniide, the above characteriza- 
itons being framed more especially to discriminate the African forms of 
both families rather than to cover the Cerithiide generally. It consists 
mostly of marine forms. A number of genera, however, inhabit brackish 
waters and are often extremely abundant in tropical regions in the river 
estuaries and tidal flats. 

Only one genus is represented at the mouth of the Congo and else- 
where along the West Coast of Africa. It belongs to the subfamily 
Potamidine, a group largely restricted to brackish water, in which the 
shell is usually covered with a brown epidermis and the early whorls of 
the very elongate spire are almost always corroded. ‘The fore part of 
the aperture is more or less channelled, truncate, not produced into 
a beak. The operculum is orbicular, polygyrate, with central nucleus. 

The Potamidinz are more or less amphibious, being able to stand 
prolonged drought, although they breathe exclusively by gills. Of some 
of the species of Cerithidia of the Oriental Region it is said that during 
the dry season they close the aperture with the operculum and hang, 
suspended by glutinous threads, to small branches and mangrove-roots. 
Lang and Bequaert have never observed this with Potamides fuscatus 
of the Congo estuary; that species is found exclusively on the mud of the 
mangrove swamps and tidal flats and was not seen to crawl woe stones, 
roots, or leaves. 

POTAMIDES Bees 


Potamides BRoNGNIART, 1810, Ann. Mus. Hist. Nat. Paris, XV, p. 368. Mono: 
type: Potamides lamarki Brongniart, of the Oligocene of France. 


Subgenus Tympanoronos Schumacher 


Tympanotonos SCHUMACHER, 1817, ‘Essai Nouv. Syst. Test.,’ p. 211. Monotype: 
Tympanotonos fluviatilis Schumacher = Murex fuscatus Linneus. 
Tymranostoma G. B. SOWERBY, 1839, ‘Conchol. Man.,’ p: 110. Misspelling of 


Tympanotonos. 
Potamis or Potamides G. B. SowERBY, 1839, op. cit., p. 88. Monotype: Cerithium 


muricatum Bruguiére = Murex fuscatus Linneus. 
Tympanotomus GRAY, 1842, ‘Syn. Contents Brit. Mus.,’ A4th  Ed., p. 90. 


Misspelling of 7’'ympanotonos. 
Tympanotonus AGassiz, 1846, ‘Nomencl. Zool. Index Univ.,’ p. 882. Emenda- 


tion of Tympanotonos. 
In Africa this subgenus occurs on the western.coast only, where it 1s 
represented by two species, but there are others in the Oriental Region. 
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Potamides fuscatus (Linneeus). See below. 

Potamides homologus (Bayle) =Cerithium homologum Bay.xE, 1880, Journ. of 
Conchyl., XXVIII, p. 248; new name for Cerithium multigranum SOWERBY, 1855, 
‘Thesaurus Conchol.,’ II, p. 393, Pl. cuxxx1tt, fig. 182 (“West Africa’’). Potamides 
multigranosus ‘‘Sowerby’’ Tryon, 1887, ‘Manual of Conchol.,’ IX, p. 159 and p. 213 
(as Tympanotonos multigranosus); E. v. Marrens, 1903, ‘Wiss. Ergebn. Deutsch. 
Tiefsee-Exped.,’ VII, 1, p. 19 (Prince’s Island). Not Cerithium multigranum 
DesHarEs, 1834, ‘Descr. Coq. Foss. Env. Paris,’ I, p. 393, PI. ux, figs. 4-5. 


Potamides (Tympanotonos) fuscatus (Linnzus) 
Plate XX, Figures 1-9 


“Le Popel’’ ApANSON, 1757, ‘Hist. Nat. Sénégal, Hist. des Coquillages,’ p. 152, 
Pl. x, Gen. ty need. 

Murex fuscatus Linnaus, 1758, ‘Syst. Nat.,’ 10th Ed., p. 755... 

Potamides (Tympanotomus) fuscatus Linneus. DAauTzENBERG, 1912, Ann. Inst. 
Océanogr. Monaco, V, 3, p. 42. C. R. Barremr, 1918, Ann. Soc. Zool. Malacol. 
Belgique, XLVII, (1912),,p. 99. | 

Murex radula Linnavs, 1758, ‘Syst. Nat.,’ 10th Ed., p. 756. 

Potamides (Tympanotomus) fuscatus var.radula Linneus. O. BarTceEr, 1885, 24. 
u. 25. Ber. Offenbacher Ver. f. Naturk., p. 191. DautTzensere, 1912, Ann. Inst. 
Océanogr. Monaco, V, 3, p. 42. C. R. Ba@rranr, 1913, Ann. Soc. Zool. Malacol. 
Belgique, XLVII, (1912), p. 99. 

Nerita aculeata O. F. MUuuEr, 1774, ‘Verm. Terr. Fluv. Hist.,’ IT, p. 193. 

Murex fluviatilis GMELIN, 1791, in Linnzeus, ‘Syst. Nat.,’ 13th Ed. , p. 3562. The 
figure of Lister’s ‘Conchology’ (Pl. cxx1, fig. 20) cited by Cavelis shore that this is 
Murex radula Linneeus. 

3 Murex terebella Gein, 1791, in ie aoa) Nat.,’ 18th Ed., p. 3562. Fig. 
1459 on Pl. civ of Martini’s ‘Conch. Cab.,’ IV, referred 6 by Gatlin, represents 
Murex radula Linneeus. ; ! 

Cerithium muricatum BRuGUIBRE, 1792, ‘Enclyclop. Méthod., Vers.,’ I, p. 490. 

Tympanotonos owentt Reve, 1866, ‘Conchol. Iconica,’ XV, Tympanotonos, PI. 
Ag Como 

Tympanotomus owent Férussac. H. pr Cort, 1899, Ann. Soc. Malacol. Belgique, 
XXXIV, Bull Séances, p. xl. 

Potamides (Tympanotomus) fuscatus var. owent Reeve. DAuTZENBERG, 1912, 
Ann. Inst. Océanogr. Monaco, V, 3, p. 42. 

Potamides fuscatus var. muricatus Bruguiére. E. v. Martens, 19038, ‘Wiss. 
Ergebn. Deutsch. Tiefsee-Exped.,’ VII, 1, p. 19 (Chisambo and Massabi in the 
Portuguese colony of Cabinda). 

Banana (Buchholz Coll.; P. Hesse Coll.; Gruvel Coll.). Creek of Kitompo and 
Moanda and at the Ile des Pécheurs near Banana (Gruvel Coll.). 

The species is found along the western coast of Africa from Senegal to Mos- 
samedes. Gruvel has recorded its occurrence in subfossil condition in the Bay of the 
Archimedes, Mauritania.1 This discovery is of much interest as indicating that at 


some comparatively recent time rather large rivers flowed from the Sahara into the 
Atlantic. 


iGruvel, A. 1922. ‘De lorigine fluviale de la Baie du Lévrier.’ C. R. Ac. Sci. Paris, CLX XIV 
pp. 1242-1243. : j 
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Mangrove swamps of the estuary of the Congo River: Malela; 
Kunga; Bulabemba Island; Banana; also at the mouth of the Moanda 
River. Several thousands of specimens collected by H. Lang. Landana, 
in the Portuguese colony of Cabinda, at the mouth of the Shiloango River 
(J. Bequaert Coll.). | | ; 

_ As a rule, this species occurs together with Pachymelania fusca 
(Gmelin), from which it is, however, easily distinguished by the ex- 
panded lobe of the aperture and the distinct channel below the columella. 
The operculum is subcircular, with a regular, closely spiral figure starting 
from a central nucleus (Pl. XX, fig. 9). | 

A. d’Ailly (1896, Bihang Svenska Vet. Ak. Handl., Stockholm, 
XXII, Afd. 4, No. 2, p. 121) lists among the synonyms of P. fuscatus also 
Murex cingulatus Gmelin (1791, in Linneus, ‘Syst. Nat.,’ 13th Ed., p. 
3561). From Gmelin’s reference to Pl. civi, fig. 1492 of Martini’s 
‘Conch. Cab.,’ IV, it appears that cingulatus is not an African snail, 
but the Oriental species usually called “fluviatilis.” Gmelin’s Murex 
fluviatilis, however, is a synonym of Potamides fuscatus, so that the 
Oriental species should be called Potamides cingulatus (Gmelin); it 
appears to belong in the subgenus T’ympanotonos. 

Dautzenberg and others have recognized the specific identity of the 
Linnzean species fuscatus, in which there is a posterior series of stout 
spines on each whorl, and radula, which has a nearly uniform tubercula- 
tion. Intergradation is fully exhibited in the extensive material of the 
Congo Expedition. . | 

In some lots, such as that from the mangrove swamps at the mouth 
of the Moanda River, both of the forms are found in about equal number, 
together with a smaller number of ‘transitional examples. A series from 
this place is illustrated in Plate XX, figures 1-6. Similar conditions are 
found in a lot from Malela, while another lot from the same locality, but 
from a different habitat, contains only the form radula and all the speci- 
mens are of small size. At Kunga and Banana, on the other hand, pure 
colonies of the form fuscatus were found. 

An extensive and very remarkable series of large-sized specimens, 
all of the radula form, was obtained at Bulabemba Island, near the 
lighthouse (Pl. XX, figs. 7, 8). They commonly reach 65 to 70 mm. in 
length, in some cases even up to 80 mm. Two specimens measured had a 
length of 78 and 61 mm. by a diameter of 27 and 26.5 mm. respectively. 
The photographs on Plate LX XVII give an idea of the tremendous 
‘numbers of these snails in the mangrove swamps of the Congo estuary. 


* 
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Melaniidee 


(THraRip@ of some authors) 

Shell spiral, varying widely in shape, but typically turrited or ovate and imper- 
forate, covered with a distinct periostracum, the aperture ovate and entire or notched 
basally. Operculum spiral, at least in its early stage. 

Muzzle wide, emarginate in front. Tentacles subulate, the eyes at their outer 
bases. Footshort. No external male organ. Respiration branchial. The radula has 
3-1-3 teeth, their cusps with few or many denticles. 

These mollusks inhabit fresh or rarely brackish water in tropical 
and temperate parts of the world. 

The extensive and heterogeneous family of melanians or Thiaridze 
can hardly be technically defined so as to exclude all Cerithiide, except 
by taking its usually fresh-water station into account. As Bouvier has 
remarked, the melanians are the fresh-water and the cerites the marine 
phase of a single large group. There has been extensive differentiation 
throughout both branches of this group, and there appears to be closer 
relationship between certain members of the fresh-water and marine 
branches than between divergent lines of the latter. 

The first definite steps towards a natural classification of the 
melanians were taken by Troschel. The arrangement of Fischer and 
Crosse! is an expansion of Troschel’s ideas, incorporating the results of 
later investigation. The subfamilies recognized by them appear to be 
natural groups, which will probably be admitted as families eventually. 
Three subfamilies or families occur in the Ethiopian Region. 

1. Melaniinee (or Melaniide proper), with fringed mantle border; 
the radula small, with plain central tooth; operculum paucispiral, 
with baso-columellar nucleus. Old World. African genera: Melania 
Melanoides, Pachymelania. 

2. Potadomine (or Potadomide),? in which the mantle margin is 
plain; the radula relatively large, with central tooth swollen mesially 
below the cusp; cusps of all teeth with few denticles. Operculum from 
paucispiral with basal nucleus to multispiral with central nucleus 
(though never with many whorls). Tropics of both hemispheres. African 
genera: Potadoma (and perhaps Rhinomelania). 

3. Paludomine (or Paludomide), with fringed mantle margin, 
plain central tooth of the radula, the operculum concentric with spiral 
nucleus.about midway between its ends, or lamellar with external or 
"11891-1892. ‘Miss. Sci. au Mexique, Etudes Moll. Terr. et Fluv.,’ II, pp.311-313.. 2S 

We prefer to base this subfamily on Potadoma, the oldest genus, rather than on Pachychilus, a 
later genus, the name of which has to be changed on account of the earlier term Pachycheilus in Am- 
pullariide. The term Melanoidide or Melanoidine of H. von Ihering (1909, Journ. de Conchyl., 


LVII, pp. 296 and 298), though equivalent to Pachychiline Fischer and Crosse, is not li 
since the genus Melanoides does not belong to this group. } py abBlcable, 
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externo-basal nucleus. Oriental and Ethiopian Regions. African genus: 
Cleopatra. 

The reference of Cleopatra to ie Paludomins (Paludomus, Tanalia, 
Philopotamis and Stomatodon) is provisional; perhaps it should form 
another subfamily, Cleopatrine. In describing the animal Smith did not 
mention mantle processes, such as are said to exist in Philopotamis. 
The shell is usually perforate, unlike other melanians. 

The following thalassoid genera of Lake Tanganyika appear from 
their anatomical structure to be Melaniide or closely related to that 
group: Limnotrochus E. A. Smith, Chytra J. E. 8. Moore, Bythoceras 
J. E. 8. Moore, Paramelania HE. A. Smith, Jouberiia Bourguignat, 
Randabeia Bourguignat, Hdgaria Bourguignat, Lechaptoisia Ancey, 
Spekia Bourguignat, Tanganyicia Crosse, Stanleya Bourguignat, Girau- 
dia Bourguignat, and Reymondia Bourguignat. Lavigeria Bourguignat 
(N assopsts) is thought by J. E. 8. Moore to represent a distinct family 
which he identifies with the Purpurinide. In part of this view he is 
followed by Thiele,! who segregates Lavigeria in a family Lavigeride, 
grouped with the Cyclophoride, Viviparide and Ampullariide. The 
other Tanganyikan genera form his subfamily Paramelaniine of the 
Tiaridz (Melaniide). 

Melania tanganyicensis EK. A. Smiru, 1880, Ann. Mag. Nat. Hist., 
(5) VI, p. 427, from Lake Tanganyika, is unknown to us. It is the type 
of the genus Horea Bourguignat (1888, ‘Iconogr. Malacol. Tanganika,’ 
p. [27], Pl. v1, figs. 28-29) which antedates Horea E. A. Smith, 1889. 

Madagascar possesses a number of additional genera of Melaniidee 
which apparently have no close relatives on the African continent. 

The African origin of the following species is extremely doubtful and 
consequently they have not been considered in the course of our studies: 


Melania decollata Remve, 1859, ‘Conchol. Iconica,’ XII, Melania, Pl. x11 
fig. 78. “Guinea.’’ Thisis, of course, very different from the East African Cerithidea 
decollata (Bruguiére). 

Melania ferreas Renve, 1859, ‘Conchol. Iconica,’ XII, Melania, Pl. 111, fig. 9. 
“Borneo; Grand Bassam, W. Africa.’’ Brot in 1874 synonymizes this with M. cor- 
porosa Gould, of Tahiti. 

Melania maurula REEVE, 1859, ‘Conchol. Iconica,’ XII, Melania, Pl. rv, fig. 15. 
‘‘Southeast coast of Guinea.”’ | 

Melania pallidula Reeve, 1860, ‘Conchol. Iconica,’ XII, Melania, Pl. xx1, fig. 
153... ““West Africa.’ The name is corrected into M. pallens in the Errata on the last 
page of the Index to the Melania part of Reeve’s work. 

Melania phlebotomum Rerxve, 1859, ‘Conchol. Iconica,’ XII, Melania, Pl. xv, 
fig. 105. ‘‘West Africa.’”’ Brot in 1874 synonymizes this with M. semicancellata v. d. 


Busch, of Java. 


11925, Handbuch der Zoologie, V, erste Lieferung, pp. 79, 83. 
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Various species of Melanatria were reported from West Africa by 
Reeve from specimens in Cuming’s collection, but the genus is now gen- 
erally admitted to be special to Madagascar. 


Key to Ethiopian Genera of Melaniide 
(Exclusive of Specially Tanganyikan Forms) 


1. Lip sinuous, retracted basally and above, or with the base channelled distinctly . 2. 
Outer lip scarcely or not sinuous; base sometimes effuse but not channelled. . .4 
2. Spire long; shell with both axial and spiral sculpture, at least in early stages; 


apelin Dh ot ST UNO LU Ser sore als celta ats char paar atau ys it o's «6 06 - 3. 
Spire short; form ovate; smoothish, with some basal spirals; aperture channelled 
HOSTS ALLS a0 nt ccs Seals GAT aM attra Mae aka ueheienk Stel Rhinomelania E. v. Martens. 


3. Solid, rather large forms of brackish water; operculum very narrow. 
Pachymelania EK. A. Smith. 
Rather thin, moderate or rather small forms of fresh-water; operculum ovate. 
Melanoides Olivier. 

4. Oblong-conic, spinose at the shoulder; operculum with basal nucleus. 
Melania Lamarck. 
Oblong-conic to turrited, the summit often eroded, solid, smoothish, or with 
spiral sculpture; operculum with well-developed spiral figure below the 
Sse ea getrices i OUR PE ts A EI oni a oa ite 28 ey ae bg FV Potadoma Swainson. 
Ovate or conic, of moderate or small size, often perforate; smooth, spirally sculp- 
tured, or nodulous; operculum mainly concentric, with a spiral nucleus at 
SUS Wey eS: Me met Me cc elrtnan ty ee luau aap tec ueheneh aitel  herckses dai Cleopatra Troschel. 


Melaniinese 
Metania Lamarck 


Thiara RéviNneG, 1798, ‘Museum Boltenianum,’ II, p. 109. Monotype: Helix 
amarula Linneeus, the other species mentioned by Réding being nomina nuda. 

Melania Lamarck, 1799, Mém. Soc. Hist. Nat. Paris, p. 75. Monotype: Helix 
amarula Linnezus. 

Melas Denys DE Montrort, 1810, ‘Conchyl. Systém.,’ II, p. 323. Monotype: 
Melas melanus Denys de Montfort = Helix amarula Linnzeus. 

Melanidia Ra¥FINESQUE, 1815, ‘Analyse de la Nature,’ p. 144. Type: Helix 
amarula Linneeus, designated by Pilsbry, 1917, The Nautilus, XXX, p. 110. 

Melacantha Swainson, 1840, ‘Treatise on Malacology,’ pp. 199 and 341. Type: 
Helix amarula Linneus, designated by Hermannsen, 1847, ‘Ind. Gen. Malac.,’ IT, 
p. 26. 

Amarula G. B. SowrrsBy, Jr., 1842, ‘Conchol. Man.,’ 2d Ed., p. 61. EGS 
_ Helix amarula Linneus, desiamied by Hermannsen, 1846, ‘Ind. Gen. Malac.,’ I, 

pe. ol. 

Spirilla “Humph. Mss.,” in Gray, 1847, Proc. Zool. Soc. London, p. 152.. As a 

synonym of Melania Lamarck, with Helix amarula Linneus given as type. 


Inthoparches GistEL, 1848, ‘Naturgesch. Thierr. f. Héhere Schulen,’ p. 
Substitute for Melania Lamarck. 
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Hydrognoma GisTEL, 1848, ‘Naturgesch. Thierr. f. Héhere Schulen,’ p. 169. 
Substitute for Melania Laer’ 

Tiara HERMANNSEN, 1849, ‘Ind. Gen. Malac. ) I, p.576. Emendation of Thiara 
Type: Melania amarula Linneus. 


The typical species, M. amarula (Linneus), of Madagascar, the 
Comoros, Mauritius, and Réunion, occurs in East Africa as a subspecies 
coacta (Meuschen), which according to Germain (1921, ‘Faune Malacol. 
Iles Mascareignes,’ p. 362) is but little different from the type. It is 
found along the coast from Ugogo to Lourenzo Marques and Zululand 
(at Izezela, Umkomaas, and Amanzimtoti River; Connolly, 1915, Ann. 
South African Mus., XIII, p. 100). Tiara vowamica Bourguignat (1889, 
‘Moll. Afrique Equator.,’ p. 183) and Melania crenularis E. v. Martens 
(1860, Malakoz. Blatter, VI, p. 216) Germain lists as synonyms of 
coacta. 


MELANOIDES Olivier 


Melanoides OutviErR, 1804, ‘Voyage dans l’Empire Othoman,’ IT, p. 40, footnote. 
Monstype: Melanoides fasciolata Olivier = Nerita tuberculata O. F. Miiller. 

Melania subgenus Striatella Brot, 1870, American Journ. Conch., VI, 2, Appen- 
dix, p. 290, for several species, including M. tuberculata (Miller); 1874, in Martini 
and Chemnitz, ‘Syst. Conch. Cab.,’ I, 24, Melaniaceen, p. 7; divides it into two sec- 
tions with M. corporosa Gould and M. tuberculata (Miiller) as respective types. In 
1885, Fischer (‘Manuel de Conchyl.,’ p. 701) gives M. tuberculata as example of 
Striatella and this species is here designated as the type. 

Melania section Eumelania RovERETO, 1899, Atti Soc. Ligustica Se. Nat., X, p. 
109. Substitute for Striatella Brot, 1870.) 

Pallarya P. Hesse, 1916, Nachrichtsbl. Deutsch. Malakoz. Ges., XLVIII, p. 124. 
Substitute for Striatella Brot, 1870. 

Nyassia BouRGUIGNAT, 1889, Bull. Soc. Malacol. France, VI, p. 5. Type by 
present designation: Melania nodicincta Dohrn. 

Nyassella BoURGUIGNAT, 1889, op. cit., VI, p. 17. Type by present designation: 
Nyassella smithi Bourguignat. 

Micronyassia BouRGUIGNAT, 1889, op. cit., VI, p.24. Type by present designa- 
tion: Melaniaturritispira E. A. Smith. 

Nyassomelania BouRGUIGNAT, 1889, op. cit., VI, p. 30. Type by present desig- 
nation: Nyassomelania leca Bourguignat. 

Shell never very large or heavy; long and slender, with both axial and spiral 
sculpture, at least in the early neanic stage, sometimes spinose along the upper part 
of the whorls. Aperture ovate, the peristome somewhat sinuous, the inner lip not 
calloused. Operculum ovate, paucispiral, the nucleus near the baso-columellar margin, 
the spiral figure very small. 

Mantle having a row of digitiform processes near its margin. Radula relatively 
very small. Central tooth short and wide, with numerous (usually 9 to 11) denticles 
anda plain body. Laterals with numerous denticles, the body with a median convex- 


1This new name was unnecessary since Striatella Brot, 1870, is not preoccupied by Striatella Heerdh, 
1832, the latter being a genus of plants (Diatomacez). 
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ity and a projection below. Marginal teeth with numerous, long denticles and very 
long body. 

L. Raymond! apparently first observed that Melanoides tubercu- 
lata is viviparous. He stated that the young, newly laid snails spend 
the night inside the shell of the mother snail within a pouch of the neck 
of the animal. Whether all the species included in Melanoides are vivi- 
parous remains uncertain. In opening about a dozen M. wagenia we 
found no embryos. This species has the denticle formula: C. 9, 10, 
or ll; L. 7; M. 8 and 9 (Fig. 41). 


it — 


Fig. 41. Teeth of Melanoides wagenia Pilsbry and Bequaert. At 6 an inner 
marginal, and at c the outer, drawn in different positions. 


Melanoides is apparently restricted to the Old World tropics, but, as 
its limits have not yet been worked out, its distribution cannot be given 
at present. YFhat of M. tuberculata is shown on Map 2. 

The distribution of Melanoides in Africa is peculiar inasmuch as no 
species are as yet known to occur in Upper Guinea from Senegambia to 
the Gaboon, as also in South Africa proper (Cape Province, Orange 
Free State, and Natal) ; the genus is absent from the basins of the Senegal, 
Niger, and Orange Rivers. Lake Nyasa has a series of special species. 
The Congo basin seems to nourish many forms, a small part of which are 
probably known thus far; while but few, widely spread forms inhabit 
the river systems of the Nile and Zambezi. 

The following species are at present known from the African con- 
tinent outside of Lake Nyasa: 

Melanoides admirabilis (H. A. Smith). See p. 264. 


Melanoides anomala (Dautzenberg and Germain). See p. 258. 
Melanoides anomala bukamana Pilsbry and Bequaert. See p. 258. 


‘Raymond, L. 1852. ‘Recherches anatomo-physiologiques sur les Mollusques del’Algéri és 
Journ, de Conchyl., III, pp. 325-329. aoe ol ee 
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Melanoides bavayi (Dautzenberg and Germain). See p. 264. 

Melanoides crawfordi (Brot) = Melania crawfordi Brot, 1894, Journ. de Conchyl., 
XLII, p. 473, Pl. rx, fig.5. Type locality: Middelburg, Transvaal. 

Melanoides crawshayi (KE. A. Smith). See p. 264. 

Melanoides depravata (Dupuis and Putzeys). See p. 264. 

Melanoides dupuisi (Spence). See p. 265. 

Melanoides imitatrix (EK. A. Smith). See p. 265. 

Melanoides kinshassaensis (Dupuis and Putzeys). See p. 259. 

Melanoides kisangani Pilsbry and Bequaert. See p. 2638. 

Melanoides kisangani congo Pilsbry and Bequaert. See p. 263. 

Melanoides langi Pilsbry and Bequaert. See p. 259. 

Melanoides langi zambiensis Pilsbry and Bequaert. See p. 260. 

Melanoides liebrechtsi (Dautzenberg). See p. 259. 

Melanoides maraensis (Preston) = Melania maraensis Preston, 19138, Rev. Zool. 
Afric., III, 1, p. 58, Pl. vi, fig. 5. Type locality: Eusso Mara River, at 3,500 ft., 
Kenya Colony. Germain (1919, Bull. Mus. Hist. Nat. Paris, p: 264) synonymizes 
this with M: tuberculata (Miller). 

Melanoides mweruensis (E. A. Smith). See p. 265. 

Melanoides nsendweensis (Dupuis and Putzeys). See p. 260. 

Melanoides nsendweensis consobrina (Dupuis and Putzeys). See p. 261. 

Melanoides nsendweensis megalobasis Pilsbry and Bequaert. See p. 261. 

Melanoides nsendweensis soror (Dupuis and Putzeys). See p. 261. 

Melanoides nyangweensis (Dupuis and Putzeys). See p. 265. 

Melanotdes recticosta (EH. v. Martens) = Melania recticosta E. v. MarTENns, 1882, 
Jahrb. Deutsch. Malakoz. Ges., IX, p. 248. Maurie brook, an affluent of the picasa 
River, Portuguese West Macs, 

Melanoides scabra (O. F. Miiller)=Buccinum scabrum O. F. MU.uer, 1774, 
‘Verm. Terr. Fluv. Hist.,’ II, p. 136. Type locality: coast of Coromandel, India. 
This species is found at various places along the coast of East Africa. The following 
are regarded as synonyms: Plotia bloyeti Bourcutenat, 1889, ‘Moll. Afrique 
Equator.,’ p. 186 (described from the Vuami and Kingani basins, Tanganyika Terri- 
tory); Plotia leroyi Boureuienat, 1889, op. cit., p. 185 (type locality: Vuami River, 
Tanganyika Territory); and Melania subspinulosa Brot, 1872, ‘Matér. Et. 
Mélaniens,’ III, p. 48, Pl. 11, figs. 7-8 (type locality: Zanzibar). 

Melanoides tuberculata (O. F. Miller). See p. 256. 

Melanoides tubercula‘a var. dautzenbergi Pilsbry and Bequaert. See p. 257. 

Melanoides victorie (Dohrn) = Melania victories Dourn, 1865, Proc. Zool. Soc. 
London, p. 234. Type locality: Victoria Falls, Zambezi River, Rhodesia. 

Melanoides wagenia Pilsbry and Bequaert. See p. 262. 

Melanoides wagenta tshopoicola Pilsbry and Bequaert. See p. 262. 

Melanoides zengana (Morelet) = Melania zengana MorEtEt, 1860, ‘Séries Con- 
chyl.,’ IT, p. 115, Pl. v1, fig. 9. Type locality: Zanzibar. 


To these are to be added the forms from Lake Nyasa distributed 
by Bourguignat in the supposed genera Nyassia, N yassella, Micronyassia, 
and Nyassomelania. The essential characters of these groups, to be 
found in the mantle, radula, and operculum, remain unknown; until 
differential character are pointed out, they may well be left in M elan- 
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_otdes in the wide sense. We do not care to add new name combinations 
for a host of merely mutational forms, and a consideration of the synonymy 
of Nyasan species does not come within the limits of this work. They are 
here listed separately, therefore, under the original names. 


List of Melanoides of Lake Nyasa 


Nyassella acuminata BouRGUIGNAT, 1889, Bull. Soe. pera France, Vi, p.22, 
Pl. 1, figs. 21-22. 

Nuanenen acutalis BOURGUIGNAT, 1889, Bull. Soc. Malacol. France, VI, p. 10= 
Melania polymorpha E. A. Smrru, 1877, Proc. Zool. Soc. London, Pl. uxxv, fig. 10 
(only). 

Melania (Nyassella) arcuatula E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, 
Beschalte Weichth.,’ p. 201, Pl. v1, fig. 39. 

Nyassella arenaria BourcuiIenatT, 1889, Bull. Soc. Malacol. France, VI, p. 20, 
Pl. 11, figs. 17-18. 

Nyassia callista BouRGUIGNAT, 1889, Bull. Soc. Malacol. France, VI, p. 12, 
Pl. 11, figs. 1-2. : 

Nyassia edgart BoURGUIGNAT, 1889, Bull. Soc. Malacol. France, VI, p. 13= 
Melania nyassana E. A. Smiru, 1877, Proc. Zool. Soc. London, Pl. txxv, fig. 2 (only). 

Micronyassia egregia BoURGUIGNAT, 1889, Bull. Soc. Malacol. France, VI, p.27= 
Melania turritispira E. A. Smiru, 1877, Proc. Zool. Soc. London, Pl. uxxv, fig. 15 
(only). 

Nyassia elegans BOURGUIGNAT, 1889, Bull. Soc. Malacol. France, VI, p. 15, Pl. 11, 
figs. 7-8. 

Nyassella episema BourGuicnat, 1889, Bull. Soc. Malacol. France, VI, p. 22, 
Pl. 1, figs. 19-20. 

Micronyassia eximia BouRGuIGNAT, 1889, Bull. Soc. Malacol. France, VI, p. 27, * 
Pl. 1, figs. 1-2. 

Nyassella formosa BourGuIGNAT, 1889, Bull. Soc. ‘Waladol. France, VI, p. 21, 
Pl. 1, figs. 23-24. 

Nadas giraudt BOURGUIGNAT, 1889, Bull. Soc. Malacol. France, VI, p. 15, Pl. 11, 
figs. 9-10. 

Micronyassia giraudt BouRGUIGNAT, 1889, Bull. Soc. Malacol. France, VI, p. 
28, Pl..1, figs. 5=6- 

Nyassia hermosa BouRGUIGNAT, 1889, Bull. Soc. Malacol. France, VI, p. 8= 
Melania polymorpha E. A. Smrru, 1877, Proc. Zool. Soc. London, Pl. uxxv, fig. 5 
(only). 

Nyassia idia BouRGUIGNAT, 1889, Bull. Soc. Malacol. France, VI, p.,16, Pl. 11, 
figs. 11-12. 

Nyassia lacunosa Bourcuienat, 1889, Bull. Soc. Malacol. France, VI, p. 9= 
Melania polymorpha E. A. Smirx, 1877, Proc. Zool. Soc. London, Pl. txxv, fig. 7 
(only). 

Nyassia lacustris BourGuIGNAT, 1889, Bull. Soc. Malacol. France, VI, p. 11= 
Melania polymorpha E. A. Smritu, 1877, Proc. Zool. Soc. London, Pl. uxxv, fig. 9 
only). 

; cee levigata BouRGUIGNAT, 1889, Bull. Soc. Malacol. France, VI, p. 
32, Pl. 1, figs. 138-14. 
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Nyassomelania leia BourGUIGNAT, 1889, Bull. Soc. Malacol. France, VI, p. 31, 
Pl. 1, figs. 9-10. | | 

Nyassia magnifica BouRGUIGNAT, 1889, Bull. Soc. Malacol. France, VI, p. 16, 
Pl. 11, figs. 5-6. 

Melania nodicincta Dourn, 1865, Proc. Zool. Soc. London, p. 234. E. A. SMiru, 
1877, op. cit., p. 715, Pl. yxxxv, figs. 11-12. Also in the upper part of the Shire River, 
according to Dohrn. 

Nyassia nodulosa BoURGUIGNAT, 1889, Bull. Soc. Malacol. France, VI, p. 10= 
Melania polymorpha E. A. Smiru, 1877, Proc. Zool. Soc. London, Pl. uxxy, fig. 8 
(only). | 

Melania nyassana E. A. Smiru, 1877, Proc. Zool. Soc. London, p. 715, Pl. yxxv, 
fig. 1 (only, according to Bourguignat). 

Nyassia paradoxa BouRGuUIGNAT, 1889, Bull. Soc. Malacol. France, VI, p. 14, 
Pl. 11, figs. 3-4. 

Melania (Nyassia) pergracilis E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, 
Beschalte Weichth.,’ p. 199, Pl. v1, fig. 48. 

. Melania polymorpha E. A. Smiru, 1877, Proc. Zool. Soc. London, p. 714, PI. 
LXXxV, fig. 4 (only, according to Bourguignat). 

Nyassella pulchra Bourcuicnat, 1889, Bull. Soc. Malacol. France, VI, p. 19, 
Pl. 1, figs. 17-18. 

Melania pupiformis E. A. Smiru, 1877, Proc. Zool. Soc. London, p. 713, PI. 
LXxv, fig. 13. 

Nyassia rwularis BouRGUIGNAT, 1889, Bull. Soc. Malacol. France, VI, p. 9= 
Melania polymorpha EK. A. Smiru, 1877, Proc. Zool. Soc. London, Pl. txxv, fig. 6 
(only). 

Melania simonst E. A. Smitu, 1877, Proc. Zool. Soc. London, p. 713, Pl. txxv, 
HRB: 

Micronyassia singularis BourGuIGNaT, 1889, Bull. Soc. Malacol. France, VI, 
p. 29, Pl. 1, figs. 7-8. 

Nyassella smitht BouRGuIGNAT, 1889, Bull. Soc. Malacol. France, VI, p. 18, PI. 
1, figs. 15-16. 

Micronyassia smithi BourautiGNat, 1889, Bull. Soc. Malacol. France, VI, p. 26, 
Pl. 1, figs. 8-4. 

Nyassella tayloriana BourGuiIGNAT, 1889, Bull. Soc. Malacol. France, VI, p. 
23, Pl. 1, figs. 25-26. 

Nyassia thaumasta BouRGuIGNAT, 1889, Bull. Soc. Malacol. France, VI, p. 11. 

Nyassomelania truncatelliformis BOURGUIGNAT, 1889, Bull. Soc. Malacol. France, 
Vipp eh Ph te toss M12, 

Melania turritispira K. A. Smiru, 1877, Proc. Zool. Soc. London, p. 713, Pl. 
LXXxvV, fig. 14 (only; according to Bourguignat). 

Melania woodwardi EK. A. Smiru, 1893, Proc. Zool. Soc. London, p. 638, Pl. urx, 
fied. 


Melanoides tuberculata (O. F. Miller) 


Plate XXI, Figures 1-7 


Nerita tuberculata O. F. Mituumr, 1774, ‘Verm. Terr. Fluv. Hist.,’ II, p. 191 
(type locality: Coast of Coromandel, India). 

Melanoides fasciolata OLtvimr, 1804, ‘Voyage dans l’Empire Othoman,’ IT, p. 40, 
footnote; (an x11) Atlas, Il, Pl. xxx1, fig. 7 (type locality: Alexandria, Egypt). 
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Melania tuberculata O. F. Miller. Bourautenat, 1853, ‘Cat. Moll. de Saulcy,’ 
p.65. H. Apams, 1866, Proc. Zool. Soc. London, p. 376. E. A. Smrru, 1881, op. cit., 
p. 291. BouEdenen 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. x1, figs. 26 and O77: 
1890, Ann. Sc. Nat. Zool., (7) X, p. 163, Pl. x1, figs. 26 and 27.. E. A. Surru, 188g, 
Proc. Zool. Soc. andope Dp: OB. Hy Wkniaiee! 1897, ‘Deutsch Ost Afr., IV, Be- 
schalte Weichth.,’ p. 193. E. A. Smrru, 1904, Proc. Malacol. Soc. London, VI, 2, 
p. 100. Ancry, 1907, Bull. Scientif. France et Belgique, (5) IX, (1906), p. 250. 
GERMAIN, 1905, Bull. Mus. Hist. Nat. Paris, p. 257; 1912, op. cit., p. 82; 1916, op. 
cit., p. 202; 1908, ‘Rés. Scientif. Voy. Afrique Foa,’ p. 649. J. Turene, 1911, ‘Wiss. 
Ergebn. D. Z. Afr. Exp. (1907—-08),’ III, p. 211. . 

Strombus vibex GMELIN, 1791, in Linneus, ‘Syst. Nat.,’ 138th Ed., I, 6, p. 3522. 

Lake Tanganyika: at the southern end (Foa Coll.); bay of Karema; between 
the mouth of the Malagarazi and Cape Kabogo. Lake Kivu: (J. E. 8. Moore Coll.; 
Schubotz Coll.). Lake Edward: Kiruwe and Katarenge near Vichumbi on the south- 
western shore, where it is also found subfossil 1 meter above the level of the Lake; 
near Kishakka on the western shore (Stuhlmann Coll.); near Kasindi and Vichumbi, 
and subfossilin sediments 5 meters above the level of the Lake at Vichumbi (Gromier 
Coll.). Lake Albert: (S. Baker and Emin Pasha Coll.); near Kassenje on the western 
shore (Stuhlmann Coll.). Lake Mohasi in Ruanda (Schubotz Coll.). 


- Kabare, on the southern shore of Lake Edward (J. Bequaert Coll.). 
Kisenje on the northeastern shore of Lake Kivu (R. Van Saceghem Coll.). 
A series from Kabare, Lake Edward, is figured, showing the varia- 

> tion in color—from white to uniform blackish brown—and in sculpture. 


Length, 25.0 mm.; diameter, 7.5 mm.; 10 whorls remaining. Pl. xx, Fig. 1. 
ce 19.6 ing . cc 6.5 ing 10 (a3 (a3 66 (73 a4 ya 
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Melanoides tuberculata var. dautzenbergi, new name 


Melania tuberculata var. victories DAUTZENBERG, 1908, Journ. de Conchyl., LVI, 
p. 23, Pl. 1, figs. 3 and 5 (type locality: Kavirondo Bay, Lake Victoria). GERMaIN, 
1912, Bull. Mus. Hist. Nat. Paris, p. 82; 1916, op. cit.,p. 2038. (Not Melania victoriz 
Dohrn, 1865). 

Germain records this variety as having been found together with typical tuber- 
culata, in Lake Edward at Vichumbi and Kasindi (Gromier Coll.). All of the numer- 
ous Melanoides which we have seen from Lake Edward belong to typical tuberculata. 


The following African forms also appear to be variations of M. 


tuberculata: 

Melania dembea ReEve, 1860, ‘Conchol. Iconica,’ XII, Melania, Pl. xx111, 
fig. 161. Type locality: Lake Dembea [Tsana], Abyssinia. 

Melania inhambanica E. v. Martens, 1860, Malakoz. Blatter, VI, (1859), p. 216, 
Pl. 1, fig. 10. Type locality: Inhambane, Portuguese East Africa. 

Melania tamsti DunxKER, 1845, Zeitschr. f. Malakoz., II, p. 165. Type locality: 
Island 8. Anton, Cape Verde Archipelago 

E. v. Martens (1904, in Passarge, ‘Die Kalahari,’ p. 757) has recorded from 
Central South Africa (Lake Ngami and Makarikari) the varieties plicifera Mousson 
(described from Java) and virgulata (Quoy and Gaimard) (described from Mauritius). 
These identifications appear to us very questionable. 
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Melanoides anomala (Dautzenberg and Germain) 
Plate XXI, Figures 8-12 


Melania tuberculata var. anomala DauTZENBERG AND GERMAIN, 1914, Rev. Zool. 
Afric., IV, 1, p. 62, Pl. 111, figs. 3, 4, 7, 8, and PI. tv, fig. 8. 

Originally described from the Luvua River between Ankoro and Kiambi; 
Kabanza on the Lovoi River (near Kikondja) ;and Bukama, inthe Lualaba River (J ; 
Bequaert Coll.). No type locality was designated, but Kabanza, on the Lovoi River, 
is here selected as such. 


Sankuru River (Ac. Nat. Sci. Philadelphia and U. S. Nat. Mus.; 
collector unknown). Near the source of the Kimilolo River (an affluent 
of the Lubumbashi); Kisanga River (an affluent of the Kafubo); 
Panda River, near Likasi (Michael Bequaert Coll.). Kidada near Kitobola 
(H. Schouteden Coll.). 

It appears that several forms, probably local races, were teladed 3 in 
the illustrations which originally defined M. ¢. var. anomala. The speci- 
men represented in Plate 111, fig.4, of Dautzenberg and Germain’s work, 
is here selected as the type. It is from Kabanza on the Lovoi River (J. 
Bequaert Coll., 22, x, 1911). A new figure of this specimen, now at the 
Congo Museum, Tervueren, is given in our Pl. X XI, fig. 8. 

The upper half of the last whorl is rather coarsely ribbed (about 13 
ribs on the last whorl); these ribs are interrupted by an impression which © 
cuts off a subsutural series of tubercles; there is also a weakly impressed 
spiral line midway of the ribs, and another at the periphery. The ribs 
then terminate, the base aeowing three rather strong spiral cords. The 
pale olive-buff color is varied by a few scattered reddish-brown spots on 
the last whorl. 


Length, 14.0 mm.; diameter, 5.0 mm.; 6 whorls remaining. 

Ina series (Pl. X XI, figs. 9, 10, 11) from near the sources of the 
Kimilolo River, an affluent of the Lubumbashi River, the earlier whorls 
are similar to typical anomala, being costate and more or less granose, 
but on the last whorl the ribs are usually obsolete. 

Length, 22.7 mm.; diameter, 8.0 mm.; 6 whorls remaining. 
ae ca Mae WE To EH i 
A series from the Kisanga River, an affluent of the Kafubo, has 
similar shells but smaller, the largest of twenty being 15.5 mm. long, 
6.0 mm. wide, with seven whorls (Pl. XX, fig. 12). 
. A few from the Panda River are about like those of the Kimilolo..- 


Melanoides anomala bukamana, new subspecies 
Plate XXI, Figure 13 


The strongly subecylindric form represented by Dautzenbtrg and Germain’s 
. Pl. 111, figs. 5, 6, and Pl. rv, figs. 7, 9, 10, appears to be a separable race of anomala 


1927] Pilsbry-Bequaert, The Aquatic Mollusks of the Belgian Congo 259° 


characterized by having the ribs, in the adult stage, deeply cut into tubercles by four 
spiral furrows (on the last three whorls), the upper furrow a little more emphatic; 
on the base there are 3 or 4 spiral cords. 


Length, 8.5 mm.; diameter, 3.5 mm.; about 344 whorls remaining. 

The type in the Congo Museum, Tervueren, is the specimen illus- 
trated in Dautzenberg and Germain’s Plate 11, fig. 5, and in our Pl. 
XXI, fig. 18, from the Lualaba River at Bukama. 


Melanoides kinshassaensis (Dupuis and Putzeys) 
Text Figure 42 


Melania kinshassaensis Dupuis AND PurzEys, 1900, 
_ Ann. Soc. Malacol. Belgique, XXXV, Bull. Séances, p. xix, 
figs. 33 and 34. 


Type locality: Kinshasa. Fig. 42. Melanoides 
Leopoldville, one immature example (J. ‘imshassaensis (Du- 
Bequaert Coll.). ? puis and Putzeys). 


Copy of orginal fig- 
ures. 


We copy the original figures of this species. 


Melanoides liebrechtsi (Dautzenberg) 
Plate XXI, Figures 14-18 

Melania liebrechtsi DauTZENBERG, 1901, Ann. Soc. Malacol. Belgique, XXXVI, 

Mémoires, p. 4, Pl..1, figs. 5-8. G. C. Spencn, 1923, Journ. of Conchology, XVII, 
Ze. | 

ae locality: Upper Congo, without more definite indications (Collector un- 
known). Also found at Ngandu (F. M. Dyke Coll.) on the right bank of the Congo 
River. 

Leopoldville, abundant on sand banks in the Congo River (H. 
Lang and J. Bequaert Coll.). 

Many of the examples of this beautiful snail are wider than those 
figured by Dautzenberg. They measure: 


Length, 26.5 mm.; diameter, 11.0 mm.; 444 whorls remaining. 
66 24.0 6c 6c 10.8 66 4h 66 66 
Pl. XX], fig. 17 represents a young individual, 13 mm. long. The length of the 
other specimens figured is respectively 26.4, 24.0, 24.0, and 17.7 mm. 


Melanoides langi, new species 
Plate XXII, Figures 1 and 2 
Sand banks of the Tshopo River (type locality), near Stanleyville, 
March, 1915; abundant (H. Lang Coll.). Malela, abundant, and 
Barumbu, one specimen (J. Bequaert Coll.). 


The shell is rather slender, turrited, thin, deep olive-buff, the early whorls lost. 
The upper whorls retained are convex with several spiral threads. The last two to 
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three whorls have the spiral below the suture prominent, beaded, forming a narrow, 
horizontal ledge; it is separated from the following spiral by a space slightly wider 
than those separating subsequent spirals. On the penultimate whorl there are three 
tubercular spirals below the prominent sutural one (and sometimes a fourth spiral 
is visible just above the suture). The last whorl has about 7 spirals, of which three or 
four are tuberculate except in the largest shells, in which only the upper one remains 
so sculptured, the others becoming nearly smooth. Axial sculpture consists of fine 
strize of growth, and sometimes weak ribs on the penultimate whorl. The aperture is 
ovate, biangular posteriorly. 

Length, 13.5 mm.; diameter, 5.0 mm.; aperture, 5.0 mm.; about 5 whorls 
remaining. Type. 

Length, 14.5 mm.; diameter, 6.0 mm.; aperture 5.0 mm.; about 3 whorls 
remaining. 


A species of the group of MW. mweruensis, resembling M. crawshayt 
(Smith) by the prominence of the subsutural cingulum, but distinguished 
by its small size, more slender shape, and more delicate sculpture. 

A single specimen from Yakasa (J. Bequaert Coll.) appears to come | 
near langi; but it is more slender, with no beaded spirals and weak sub- 
sutural cords. 


Melanoides langi zambiensis, new subspecies 
Plate XXII, Figure 3 


Mud-banks of the Congo River about midway between Malela and 
Zambi, numerous specimens (H. Lang and J. Bequaert Coll.). 


The shell differs from M. lang chiefly by its larger size and es numerous spiral 
threads of the base. 
Length, 20.0 mm.; diameter, 7.0 mm.; length of aperture, 7.0 Lee 544 whorls 
remaining. “Type. 
‘Length, 19.5 mm.; diameter, 7.0 mm. 
“a 19.0 2 6.2 


Melanoides nsendweensis (Dupuis and Putzeys) 
Plate XXII, Figures 7 and 8 - 

Melania nsendweensis Dupuis AND PutzEys, 1900, Ann. Soc. Malacol. Belgique, 
XXXYV, Bull. Séances, p. xvi, figs. 28 and 29. DavutTzENBERG AND GERMAIN, 1914, 
Rev. Zool. Afric., IV, 1, p. 64. 

In the Tawa iver at Nsendwe (type locality), Cee and Lokandu 
(Dupuis Coll.). In the same river at Kibombo and Nyangwe (J. Bequaert Coll.). 

The species is strongly ribbed, the ribs prominent or sometimes 
tuberculiferous at the sutural or peripheral ends, the base having about 
four spiral cords, of which the second from Belot is often largest. The 
outer lip is Evseicadlan sinuous, advancing in the lower part. The length 
is given by Dupuis as 14 to 20 mm. Those before us from Nsendwe are 
12.5 to 14.0 mm. long. 
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The shape and sculpture vary so much in the considerable series 
seen that we are compelled to include M. soror and M. consobrina 
Dupuis and Putzeys as forms of nsendweensis. 


Melanoides nsendweensis consobrina (Dupuis and Putzeys) 
Plate XXII, Figures 9-11 
Melania consobrina Dupuis AND Putzrys, 1900, Ann. Soc. Malacol. Belgique, 
XXXV, Bull. Séances, p. xviii, figs. 31 and 32. 

Lualaba River at Nsendwe (type locality; Dupuis Coll.). Kindu (J. Bequaert 
Coli.).7. 

Melanoides nsendweensis consobrina differs by having the two series 
of tubercles more developed than in typical nsendweensis. Often the 
tubercles of the lower series are bifid. The specimens from Kindu on 
the Lualaba referred to nsendweensis by Dautzenberg and Germain 
belong to this race. 

The specimens figured are respectively 13.5, 11.5, and 11.0 mm. long. 


Melanoides nsendweensis soror (Dupuis and Putzeys) 
Plate XXII, Figure 13 


Melania soror Dupuis AND Purzeys, 1900, Ann. Soc. Malacol. Belgique, ou Vi 
Bull. Séances, p. xviii, fig. ©0. DauTzENBERG AND GERMAIN, 1914, Rev. Zool. 


Afric., IV, 1, p. 65. j 
Lualaba River at Nsendwe (type locality; Dupuis Coll.). In the same river at 


Nyangwe (J. Bequaert Coll.). 

Melanoides nsendweensis soror is a narrow, rather parallel-sided 
form in which the axial ribs of the later whorls tend to become obso- 
lete except near the suture, where they remain as a series of oblong 
tubercles. In other examples the ribs persist, but the subsutural 
tubercles are more or less defined by a spiral impression. 


Melanoides nsendweensis megalobasis, new subspecies 
Plate XXII, Figures 6 and 12 


Sandbanks of the Tshopo River near Stanleyville (H. Lang Coll.). 

This is a form having the narrow shape of M. n. soror. On the penultimate and 
next earlier whorls the ribs are deeply impressed below the subsutural tubercles, 
and bear two tubercles below the impression. On the last whorl they are more or less 
obsolete below the subsutural tubercles. The base has about four spirals, of which 
the second from below is very strongly developed, projecting well beyond the others, 
giving the last whorl an angular or carinate basal outline. | 

Length, 12.5 mm.; diameter, 4.0 mm.; length of aperture, 4.2 mm.; 446 whorls 


remaining. 
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Melanoides wagenia, new species 
Plate XXII, Figure 14 


Stanleyville, from a brook near the falls of the Congo River; very 
abundant (H. Lang Coll.). 

The shell is much like M. admirabilis (E. A. Smith) of Lake Piceacttie. The 
spire, of weakly convex whorls, tapers regularly. Color deep olive-buff when cleaned 
of the blackish coating. Sculpture of regular axial ribs (about 20 on the penult 
whorl), which curve back a little below the suture, then forward and fade out at the 
periphery, the base of the last whorl having about six low spiral cords wider than their 
intervals. Sometimes one of these cords appears above the suture on the spire. 
The aperture is ovate, the outer lip thin, sinuous, curving forward below. The colu- 
mella is moderately thickened. | 

Length, 26.0 mm.; diameter, 8.5 mm.; length of aperture, 8.7 mm.; 6 whorls 
remaining. Type. 

Length, 22.0 mm.; diameter, 8. 0 mm.; length of aperture, 7.7 mm.; 544 whorls 
remaining. 

Length, 22.5 mm.; diameter, 8.0 mm.; length of aperture, 7.8 mm.; 6 whorls 
remaining. 

This snail is extremely abundant and was collected by hundreds. 
It resembles M. admirabilis in sculpture-pattern, but is always smaller; 
the ribs much more numerous and they are not cut by a spiral impression 
a short distance below the suture, as in the Tanganyika shell. 

Variation is often toward weakening or obsolescence of the ribs and 
the basal spirals on the last whorls in old individuals. Among hundreds 
looked over, none was found having the color markings of the following 
race. : 

Melanoides recticosta (v. Martens), from Angola, appears from the 
description somewhat related, but it is broader, with rather straight 
ribs and fewer. basal spirals. | 

While this species and M. admirabilis have the sculpture of the 
subgenus Sermyla, they differ by the shape of the shell and aperture; 
we believe that. there is no direct relationship. The sculpture of these 
African species is readily derivable from the tuberculata pattern, and 
in the neanic stage, described under M. w. tshopoicola, it resembles 
closely the pattern of M. anomala (Dautzenberg and Germain). 


Melanoides wagenia tshopoicola, new subspecies 
Plate XXII, Figures 15 and 16 
Sandbanks of the Tshopo River, near Stanleyville, in company with 
M. kisangamt (H. Lang Coll.). 


The shell has the shape of M. wagenia, but differs in sculpture; the axial ribs are 
weaker and nearly straight; on the last whorl they are very weak or (in large speci 
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mens such as the type) obsolete, but under the lens there are fine, sharp, axial ripples, 
irregularly cut by a few spiral lines. The earlier whorls have strong spiral cords. The 
basal spiral cords are weak, variable. The color is citrous-drab, with a series of 
vertical oblong chestnut spots below the suture and smaller spots around the colu- 
mella. 

Length, 20.5 mm.; diameter, 8.0 mm.; 5 whorls remaining. Type. 

me 17.3 sy 6.3 nearly 5 whorls remaining. 

The smallest specimens preserved, 9-10 mm. long, with 6-7 whorls, 
have already lost the tip (Pl. XXII, fig. 16). The early neanic whorls 
preserved are moderately convex, with three or four spiral cords. This 
stage continues to within about four whorls from the base. Then axial 
riblets set in— cut by impressed spiral lines, of which six may be counted 
in some individuals, fewer in others. On the penult whorl of adults 
these spirals have nearly or wholly disappeared except for one above 
the suture. 

Melanoides kisangani, new species 
Plate XXI, Figures 19-22 
Sandbanks of the Tshopo River, near Stanleyville, very abundant 


(H. Lang and J. Bequaert Coll.). 

The shell is slender, rather thin, formed by flatsided whorls which are prominent 
below the suture. Surface very pale yellow, irregularly and sparsely strewn with 
chestnut spots; finely marked with lines of growth, not glossy. The earlier whorls are 
rather strongly convex, with three spiral cords, and weak, coarse, axial folds or waves. 
The last three whorls are flattened laterally, the upper spiral cord enlarges and be- 
comes coarsely tubercular, and the axial folds weaken. The last whorl has lost axial 
folds, and the spirals are obsolete or wanting between the subsutural series of tubercles 
(which are somewhat lengthened in a spiral direction) and the periphery; on the lower 
half there are about five spiral cords. The aperture is small, rather narrowly ovate. 
The thin lip advances in the lower-outer part. The basal lip is deeply curved. 
Columella moderately calloused. 

Length, 15.0 mm.; diameter, 5.2 mm.; length of aperture, 5.2 mm.; 434 whorls 
remaining. Type. 

Length, 16.3 mm.; diameter, 4.7 mm.; length of aperture, 5.6 mm.; 5 whorls 
remaining. 

Length, 17.0 mm.; diameter, 5.8 mm.; elas of aperture, 6.3 mm.; 5 whorls 
remaining. 


This form is very similar to M. lebrechtsi Comanvenneene a much 
larger shell, 28X10 mm., with 7 to 9 whorls remaining. We consider it 
distinct mainly on aati of the far smaller size in several lots of 


hundreds of specimens. 


Melanoides kisangani congo, new subspecies 
Plate X XI, Figures 23 and 24 
Stanleyville, near the falls of the Congo River (H. Lang Coll). 
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This shell has the subcylindric shape and the coloration of M. kisangani. The 
axial folds are stronger, persisting more or less distinctly on the last whorl, at their 
upper ends enlarged, forming substantial tubercles which are somewhat lengthened in 
the direction of the folds (in kisangani proper, in a spiral direction). At and below 
the periphery there are about 7 spiral cords. 

Length, 18.0 mm.; diameter, 5.5 mm.; about 5 whorls remaining. Type. 

66 15. 5 . (a3 Ise 5 (73 5 66 (a3 


_ Other Species of Melanordes Booed from the Belgian Congo! 


Melanoides admirabilis (E. A. Smith) 


Melania (Sermyla) admirabilis E. A. Smrru, 1880, Ann. Mag. Nat. Hist., (5) VI 
p. 427; 1881, Proc. Zool. Soc. London, p. 291, Pl. xxxtv, fig. 24. 

Melania admirabilis EK. A. Smith. Cfacek, 1881, Journ. de Conchyl., XxXIX, 
p. 114. Boureuienat, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. x1, fig. 25; 1890, 
Ann. Sc. Nat. Zool., (7) X, p. 164, Pl. x1, fig. 25. E.v. Martens, 1897, ‘Deutsch 
Ost Afr., IV, Beschalte Weichth.,’ p. 196. J. E. 8. Moors, 1903, ‘The Tanganyika 
Problem,’ p. 219, fig. 1 and p. 358, figs.. E. A. Samira, 1904, Proc. Malacol. Soc. 
London, VI, 2, p. 100. Ancry, 1907, Bull. Scientif. France et Belgique, (5) IX, 
(1906), p. 250. Grrmatn, 1905, Bull. Mus. Hist. Nat. Paris, p. 257; 1900, ‘Rés. 
Scientif. Voy. Afrique Foa,’ p. 650. 

Lake Tanganyika: originally described from the lake without more definite 
locality (E. C. Hore Coll.); at the southern end (Foa Coll.); Kibanga. 

We have seen two specimens from Rugufu on the eastern shore (Hayes Perkins 
Coll.). 


*Melanoides bavayz (Dautzenberg and Germain) 
Plate XXII, Figures 17 and 18 


Melania bavayi DauTzENBERG AND GERMAIN, 1919, Rev. Zool. Afric., IV, 1, 
p. 65, Pl. 1, figs. 3 and 4. 

Type locality: Lualaba River at Kibombo (J. Bequaert Coll.). 

We have no specimens of this species, and copy the original figures. 


Melanoides crawshayi (E. A. Smith) 
Plate XXII, Figure 19 


Melania crawshayt H. A. Smiru, 1893, Proc. Zool. Soc. London, p. 639, Pl. urx, 
fig. 14. 

Lake Moero: (R. Crawshay Coll).; without more definite type locality. | 

Numerous specimens have been obtained by Stappers in this lake at Lukonzolwa, 
Kilwa, Pweto, etc.; and also inthe Luapula River at Kachiobwe and Kasenga. 

The specimen figured is 15.5 mm. long. 


Melanoides depravata (Dupuis and Putzeys) 
Plate XXII, Figures 4 and 5 


Melania depravata Dupuis anp Purzeyrs, 1900, Ann. Soc. Malacol. Belgique, 
XXXV, Bull. Séances, p. xvi, figs. 26 and 27. 


1Names of species not seen by the authors are preceded by an asterisk (*). 
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Melania nyangweensis var. depravata DAUTZENBERG AND GERMAIN, 1914, Rev. 
Zool. Afric., IV, 1, p. 64. 

In the tualebe River at Nyangwe (type locality) and Nsendwe (Dupuis Coll.). 
In the same river at Kibombo (J. Bequaert Coll.). 

The specimens figured are respectively 14.5 mm. " (Kibombo) and 18.8 mm. 
(Nsendwe) long. 


Melanoides dupuisi (G. C. ened 


Cleopatra dupuist G. C. SPENCE, 1923, Journ. of Conchology, XVII, 1, p. 24, 
Pi, 1, nes 

Tiara dupe G. C. Spence. Dupuis, 1924, Ann. ey Zool. Belgique, LIV, 
(1923); p.. 22. 

In wash of the Congo River on the beach at EE on the right bank (type 
locality; F. M. Dyke Coll.). 

This appears to be related to M. liebrechtsi (Dautzenberg), as pointed out by 
Dupuis. 


*Melanoides imitatriz (H. A. Smith) 
Text Figure 43 


Melania imitatrix E. A. Smitru, 1893, Proc. Zool. Soc. Lon- 
don, p.:639, Pl. nim, fies43; 

Melania (Nyassia) imitatus EK. A. Smith. Koserut, 1909, 
Abh. Senckenberg. Naturf. Ges., X XXII, p. 81. 3 

Lake Moero: (R. Crarpdbiag Coll.); without more definite Fig.43. Mela- 


type locality. noides imitatrix 
The original figure is reproduced. (E. A. Smith). 
’ Copy of original 

figure. 


Melanoides mweruensis (EK. A. Smith) 
Plate X XII, Figures 20, 21, and 22 

Melania mweruensis E. A. Smrru, 1893, Proc. Zool. Soc. London, p. 639, Pl. 
LIX, fig. 12: 

Lake Moero: (R. Crawshay Coll.); without more definite type locality. 

Stappers obtained it in the same lake at Lukonzolwa, Kilwa, Pweto, Mobanga, 
etc., and also in the Luapula River at Kasenga and Kachiobwe. 
The specimens figured are respectively 25.0, 24.0, and 15.0 mm. long. 


> 


Melanoides nyangweensis (Dupuis and Putzeys) 
Plate XXII, Figure 23 
: Melania nyangweensis Dupuis AND Putzeys, 1900, Ann. Soc. Malacol. Belgique, 
XXXV, Bull. Séances, p. xvi, fig. 25. DaurzENBERG AND GERMAIN, 1914, Rev. 
Zool. Afric., IV, 1, p. 64. 
In the Lualaba River at Nyangwe (type locality), Lokandu, and Nsendwe 
(Dupuis and Putzeys Coll.). In the same river at Kibombo and Nyangwe (J. 


Bequaert Coll.). | . 
The specimen figured, from Nyangwe, is 17.8 mm. long. 
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INCERTZ SEDIS 


*Melania tanganyicensis E. A. Smith 


Melania tanganyicensis E. A. Smrru, 1880, Ann. Mag. Nat. Hist., (5) VI, p. 427; 
1881, Proc. Zool. Soc. London, p. 291, Pl. xxxiv, fig. 25. H. Crosse, 1881, Journ. de 
Conchyl., XXIX, p. 115. E. v. Marrens, 1897, ‘Deutsch Ost Afr., IV, Beschalte 
Weichth.,’ p. 197. E. A. Smrru, 1904, Proc. Malacol. Soc. London, VI, 2, p. 100. 
Ancey, 1907, Bull. Scientif. France et Belgique, (5) IX, (1906), p. 250. 

Horea tanganikana BovurcuicNnat, 1888, ‘Iconogr. Malacol. Tanganika,’ PI. 
XI, figs. 28 and 29; 1890, Ann. Se. Nat. Zool., (7) X, p. 161, footnote, Pl. x1, figs. 28 
and 29. 3 

Lake Tanganyika (Thomson Coll.). Originally described without indication of a 
more definite locality. 

This species does not appear to belong to either Potadoma or Melanoides. In 
case it should prove sufficiently distinct, the generic or subgeneric name Horea Bour- 
guignat (1888, ‘Iconogr. Malacol. Tanganika,’ p. 28) might perhaps be retained for 
it! ; 


PACHYMELANIA EH), A. Smith 


Claviger HALDEMAN, 1842, Silliman’s Am. Jl. Sci., XLII, p. 216. Monotype: 

Nerita aurita O. F. Miller. Not Claviger Preyssler, 1790. | 
- Vibex Gray, 1847, Proc. Zool. Soc. London, p. 153. Monotype: Nerita aurita 
O. F. Miller. Not Vibex Rafinesque, 1815, nor of Oken, 1815. 

Pachymelania E. A. Smiru, 1893, The Conchologist, II, p. 142. Substitute for 
Claviger Haldeman. Not Pachymelania White, 1895. 

Hemipirena RovERETO, 1899, Atti Soc. Ligustica Sc. Nat., X, p. 109. Substitute 
for Claviger Haldeman. . 

Clavigerina E. v. Martens, 1903, ‘Wiss. Ergebn. Deutsch. Tiefsee-Exp.,’ VII, 1, 
p. 14. Substitute for Claviger Haldeman. 

Itameta H. v. Inerine, 1909, Journ. de Conchyl., LVII, p. 297. Substitute for 
Claviger Haldeman and Vibex Gray. 

The shell is solid, turrited, with sculpture of axial folds sometimes obsolete in the 
adult stage, and spiral threads, carins, or series of tubercles or nodules. Aperture 
small, the outer lip sigmoid, retracted above and at the base; columella thickened. 
The operculum (Fig. 44) is narrow, with straight columellar margin, on which the 
nucleus is marginal near the base. Scar of attachment shaped like the operculum and 
occupying more than half its width. 

The radula resembles that of Melanoides. 


The genus Pachymelanca is strictly West African, being found along 
the coast and on the islands of Upper and Lower Guinea, from Senegal 
to Angola. It prefers brackish water of rather high salinity and is often 
extremely abundant in the mangrove swamps and on the mud-flats within 
reach of the tide, in the lagoons and river estuaries, in company with 
certain species of Potamides. There appear to be only three distinct 


1Bourguignat’s Horea (type: Horea tanganikana Bourguignat = Melania tan } } i 
: na B ganyicensis KE. A. Smith 
has precedence over Horea E. A. Smith, 1889, which is a synonym of Lechaptoisia Ancey. 
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species: P. aurita (O. F. Miller), P. fusca (Gmelin), and P. byronensis 
(Wood). : 

Pachymelania byronensis (Wood) =Strombus byronensis Woop, 1828, ‘Index 
Test.,’ 2d Ed., Suppl., p. 14, Pl. rv, Strombus, fig. 23. Melania owenit Gray, 1831, 
‘Zoolog. Miscellany,’ p. 10. Melania tuberculosa RanG, 1832, Mag. Zool., II, Classe 
v, Pl. x1u1. Melania rangi DesHayes, 1838, in Lamarck, ‘Hist. Nat. Anim. sans 
Vertébres, 2d Ed., VIII, p. 442. Pachymelania byroni E. A. SmirH, 1893, The Con- 
chologist, II, p. 142. Coast of Upper Guinea. We have seen specimens from 
Assinie, but the species does not appear to extend south of Cameroon. 


a b 
Fig. 44. Pachymelania fusca (Gmelin). a, inner and 6, outer side of operculum. 


Pachymelania aurita (O. F. Miller) 
Plate XXIII, Figures 1—1c and 2-29 | 

Nerita aurita O. F. Miter, 1774, ‘Verm. Terr. Fluv. Hist.,’ II, p. 192. No 
locality mentioned. ° 

Melania aurita O. F. Miller. Rerrve, 1860, ‘Conchol. Iconica,’ XII, Melania, 
Pl. xu, figs. 190a-c. : 

Claviger auritus O. F. Miller. Brot, 1874, in Martini and Chemnitz, ‘Syst. 
Conch. Cab., I, 24, Melaniaceen,’ p. 361,° Pl. xxxv1, figs. 7, 7a-c, 11, and lla; and 
Pl. xxxvil, figs. 2, 7, and 7a. 

Clavigerina aurita O. F. Miller. E. v. Martens, 1908, ‘Wiss. Ergebn. Deutsch. 
Tiefsee-Exp.,’ VII, 1, p. 19 (Chinchoxo, Massabi, and Chisambo in the Portuguese 


colony of Cabinda). sos 
Melania zonata Putter, 1851, ‘Abbild. Beschr. Conchyl.,’ II, Melania, p. 57, 


Pl. v, fig. 5. 2 

Melania balteata Purureri, 1851, ‘Abbild. Beschr. Conchyl.,’ III, Melania, 4th 
page of ‘“‘Register’’; new name for M. zonata Philippi. 

Melania histrionica Reve, 1860, ‘Conchol. Iconica,’ XII, Melania, Pl. xxix, 
fig. 192 (‘‘Cap~ Colony’’). 

Strombus tympanorum africanus CHEMNITZ, 1786, “Syst. Conch. Cab.,’ TX, p. 


192, Pl. cxxxv1, figs. 1265-1266. | . 
Io rota REEVE, 1860, ‘Conchol. Iconica,’ XII, Jo, Pl. 11, fig. 13 (‘‘ United States > 
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Melania subaurita Brot, 1868, ‘Matér. Et. Mélaniens,’ II, p. 43, Pl. 1, figs. 1-3. 

Melania soriculata MorELET, 1864, Journ. de Conchyl., XII, p. 287 (Grand 
Bassam). 

— $San Antonio, on the left bank of the Congo estuary, in Angola (H. 
Lang Coll.). Moanda, over one hundred specimens (H. Lang Coll.). 

The neanic stage agrees with that of P. fusca in having somewhat 
protractive axial ribs, but they are smaller and more numerous, and are 
covered by a greater number of spiral cords and threads. 

In the large form from Moanda (PI. XXIII, figs. 1-1c) the fire 
threads become weak or subobsolete on the later whorls. Five to seven 
whorls have the compressed peripheral tubercles characteristic of the 
species. These do not arise from enlargement of a single spiral, as in 
P. fusca, but are enlargements of the lower part of each axial rib. On the 
last whorl there are about ten (9-11) tubercles. 

A series from San Antonio, on sandbanks at low tide, consists of 
smaller examples when apparently adult, mainly 35 to 40 mm. long; one 
45, one 45.9, in several hundred collected. Tubercles 9 or 10 on last 
whorl. In this lot there are many relatively large individuals (up to 30 
mm. long) retaining sculpture of the neanic stage (Pl. X XIII, figs. 2-29). 


Pachymelania fusca (Gmelin) 
Plate XXIII, Figures 8-3h and 4-4a; Plate XXIV 

Murex fuscus GMELIN, 1791, in Linneus, ‘Syst. Nat.,’ Ed. XIII, p. 3561 (without 
locality). 

Melania fusca Gmelin. RexEve, 1860, ‘Conch. Iconica,’ XII, Melania, Pl. xxx, 
figs. 200a-c (Senegal). 

Murex fuscatus Maton, 1804, Trans. Linn. Soc. London, VIII, p. 149, Pl. rv, 
fig. 6. 

Melinia fusca: we eee: 1854-58, ‘Conchol. Miscellany,’ Melaniade, Pl. 1, fig. 1. 

Melania matoni Gray, 1831, ‘Zoolog. Miscellany,’ p. 10. 

Claviger matont Gade Hues 1874, in Martini and Chemnitz, ‘Syst. Conch. 
Cab., I, 24, Melaniaceen,’ p. 366, Pl. xxxvu1, figs. 3, 3a-f, and 4a-b [Senegal; Calabar; 
Victoria (Cameroon)]. DautTzenpEerRG, 1912, Ann. Inst. Océanogr. Monaco, V, 3, 
p. 45. C. R. Barreer, 1913, Ann. ee Pook Malacol. Belgique, XLVII, (1912), 
p. 100. 

Melania quadriseriata Gray, 1831, ‘Zoolog. Miscellany,’ p. 10 (coast of Africa). 
Hanuny, 1854-58, ‘Conchol. WMiscellans. Melaniade, Pl. 1, fig. 9. Brot, 1868, 
‘Matér. Et. Mélaniens,’ I, p. 47 (as typica). 

Clavigerina fusca quadris-ricta Gray. E. v. MARTENS, 1903, ‘Wiss. Ergebn. 
Deutsch. Tiefsee-Exp.,’ VII, 1, p. 19. 

Melania mutans ce 1843, Proc. Boston Soc. Nat. Hist., I, p. 159 (Liberia); 


1862, ‘Otia Concholog.,’ p. 193 hanes it with fusca Geta. REEVE, 1860, 
Cunchok Iconica,’ XII, Melania, Pl. xxxu1, fig. 215. 
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Melania loricata REEvE, 1860, ‘Conchol. Iconica,’ XII, Melania, Pl. xxx, fig. 
198 (without locality). rest ) 

Melania matoni var. loricata Reeve. O. Barranr, 1885, 24.u.25. Ber. Offen- 
bacher Ver. f. Naturk., p. 191. C. R. Ba@rrcrr, 1913, Ann. Soc. Zool. Malacol. 
Belgique, XLVII, (1912), p. 100. 

Pirena granulosa LAMARCK, 1822, ‘Hist. Nat. Anim. sans Vertébres,’ VI, 2, p. 170. 
DELESSERT, 1841, ‘Rec. Coq. Lamarck,’ Pl. xxx1, figs. la-b. 

Melania tessellatal. Lea, 1850, Proc. Zool. Soc. London, p. 192 (locality unknown). 
Brot, 1868, ‘Matér. Et. Mélaniens,’ IT, p. 45, Pl. 1, figs. 4 and 5 (Gaboon). 

Melania quadriseriata var. carinata Brot, 1868, ‘Matér. Et. Mélaniens,’ IJ, 
p. 47 (new name for M. mutans Gould). ae 

Banana (P. Hesse Coll.). Dredged at the mouth of the Congo between Point 
Padrao and Shark Point (Gruvel Coll.). 


This species is found along the West Coast of Africa from Senegal to Angola. 

Landana at the mouth of the Shiloango River (Portuguese colony 
of Cabinda) (J. Bequaert Coll.). San Antonio, on the southern shore 
of the Congo estuary, in Angola (H. Lang Coll.). Malela; Kunga; 
Banana; Moanda (H. Lang Coll.). 

Although the remarkable polymorphism of this species has long 
been recognized, the series of thousands of specimens collected by the 
Congo Expedition gives occasion for further statement and illustration. 

The embryonic stage and the beginning of the neanic are unknown. 
The sculpture in the earliest stages seen, and as far as a mid-neanic 
stage, consists of numerous axial ribs crossed by four low spiral cords 
which are strengthened on the ridges. Just above the suture a smooth 
cord revolves, or it may be covered. The base has many spiral cords, not 
tubercular. After this stage, the species may assume either of three 
forms, which we designate I, II, III. 

I. In the form granulosa Lamarck! the sculpture just described 
continues to the adult stage, the ribs becoming somewhat curved or 
protractive in the last three or four whorls. In aged individuals they 
become irregular, and the spiral cords lose their tubercles to a great 
extent (Pl. XXIV, figs. 3-3f, and others). 

This strain was doubtless the original form of the species. 

. Two forms of granulosa are distinguishable: the typical granulosa 
in which the axial ribs are strong (Pl. XXIV, figs. 3, 3e) anda form in 
which they are much smaller and more numerous (Pl. XXIV, fig. 6). 

II. In the form fusca the length of the granose-costate stage varies 
individually. A keeled stage begins by gradual enlargement of the upper 
spiral cord and of the fifth or smooth one, in the suture; at the same time 
the second to fourth cords rapidly fade out. The three enlarged spirals 


i 
1Melania loricata Reeve appears to be an exact synonym. 


210 Bulletin American Museum of Natural History [Vol. LIII 


form two smooth, thin and very prominent keels on the last two to five 
whorls, the upper keel being usually the more prominent. The base has 
numerous (usually 10 to 16) smooth spiral cords, as in the form granulosa 
(Pi, XXII, figs. 3-3b; Pl, XXIV, figs. 1-19). 

The neanic stage of fusca seems to be always of the rather coarse- 
ribbed granular type. ; 

III. In another form, which has been called mutans Gould,’ the 
upper and, to a smaller extent, the fifth spirals are more or less extended 
to form caring, as in form fusca; but they diminish again, leaving the 
last whorl simply granose-costate, as in form granulosa (Pl. XXIV, 
figs. 2, 4). | 

This form, which appears to be a blend oe granulosa and 
fusca, is extremely rare. No two examples are alike. The ribbing varies 
from coarse to rather fine. The carine may exceptionally become as 
strong as in fusca, but generally are much less developed, with the crest 
lobed at intersections with the ribs. 

Banana. (Pl. XXIV, figs. 1-4). The specimens here are large. 


Length, 41.5 mm.; diameter, 27.5 mm.; 7 whorls; uD can 


ors BA st 18.5 ya 
Oey) i 16.0 7 a "> granulosa. 
(a4 30.0 (79 17.5 2 ¢ 6 (a9 


In this very large series the forms granulosa and fusca are repre- 
sented by an equal number of individuals. The form mutans, however, is 
much rarer, as shown by the following figures: 


Number of 


| individuals 
BE OIA UeGUIe INO SO mil thick cally Soon, Sela Maen cca grace cele GO ha 1898 
ey ee ee ia ee ae ae 1927 a. 
NCSI Ceres Be yar hore ICN Tee icant viet ee Ca eg 167 
EGUR OE eDeC Mem eu letter Sih. gare eke ee ee A Oak 3 253 
EO UALEne rehire nce, he. Ane alm iM Mime eat SoMa. oh Sag 4245 


Malela. (PI. XXIII, figs. 3-3h). The form granulosa reaches about as 
great a size as at Banana, and shows similar coarser and finer ribbed 
forms. 


Form fusca is constantly smaller than those of Banana, and often 
more slender. 


Length, 34.5 mm.; diameter, 13.0 mm.; 6 whorls. 
Mier ‘3 15.3 Bar 


: : : eee : 
The name is used as restricted by Reeve. Gould’s description covered various other forms also. 
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More of the mutans form occurred at this place than elsewhere. 

Lang’s label states that it is ‘common on the shore of the Congo 
River at low tide, both varieties together. At certain places one or the 
other predominates. July 4, 1915.” 

Malela, from another place, August, 1915. Several hundred speci- 
mens of the form fusca only, the size and other characteristics very 
uniform. An average specimen and the largest seen measure: 


Length, 19.5 mm.; diameter, 10.0 mm.; 5 whorls. 
anaes ~ 0 Cera 


The special ecologic features of the station of this pigmy form were 
not noted. 

Kunga. <A small series of medium size, about: length, 32 mm.; 
diameter, 15mm.; 4 whorls. Only the fusca form occurred. The carinate 
phase sets in early, and apparently consists of five or six whorls. It is 
therefore an extreme form of the fusca type. | 

San Antonio. The series of some hundreds of specimens is divided 
into living shells and dead ones containing hermit crabs. Barnacles 
are found on the shells of both lots. All of the shells taken alive are 
of the form fusca. All are small, about 218 to 9 mm., with about 7 
whorls, of which 2 to 3 are carinate. They taper to a very small apical 
truncation. Many specimens have two dark bands, as figured by Han- 
ley as matont Gray. (PI. XXIII figs. 44a). 

The crab shells are larger, 25 to 32 mm. long, and include both 
fusca and granulosa forms, the latter rather finely ribbed. ‘There are 
also a few of the mutans blends. These were probably brought by the 
hermit crabs from the mangrove swamps, where similar specimens are 
known to occur. 

From the frequent presence of barnacles, the slight degree of ero- 
sion, and the absence of ferric incrustation, it may be presumed that the 
water in this place is decidedly salt, too saline for the optimum growth 
of the species. 

San Antonio, in a mangrove swamp occasionally submerged (PI. 
XXIV, figs. 5-5b). Several hundreds of specimens, of which many are of 
the form granulosa with numerous small axial ribs (Pl. XXIV, fig. 5). 
Others have the ribs more emphatic with prominent tubercles below the 
suture, like the stage immediately preceding the carinate stage in form 
fusca (Pl. XXIV, fig.5a). Some havea brief fusca stage with the upper 
carina either lobed or rarely even for a short space, then becoming lobed 
and more or less fully returning to the granulosa type (Pl. XXIV, fig. 5d), 
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The mutans blend is more abundant in this station than in any 
other. | 

-Moanda, from the mangrove swamps just below the mission, on the 
river. The form fusca is only rarely developed typically, and is always. 
preceded by a long granulosa stage; generally the keels are relatively 
weak, or the lower one wanting. 

Landana (PI. XXIV, fig.6). Only the form granulosa, specimens with 
numerous small axial ribs. 


Fig. 45. a, teeth of Potadoma ponthiervillensis mut. spoliata (Putzeys), an outer 
marginal lying prone at left. 6, operculum of Potadoma liricincta pe pens Pils- 
bry and Bequaert. : 


a, anterior margin, and b, posterior margin of basal pldte;e, embayment line; p, platform line; 
ry rise line. 


Potadomins 
PoTADOMA Swainson 


Melania subgenus Potadoma Swainson, 1840, ‘Treatise on Malacology,’ pp. 200 
and 341. Includes two species: M. freethii Gray and M. levis Gray. 

Melania subgenus Nigritella Bror, 1870, American Journ. Conchol., “VI, 2 
Appendix, p. 277, for several species, among them M. nigritina Morelet, but no type 
designated; 1874, in Martini and Chemnitz, ‘Syst. Conch. Cab., I, 24, Melaniaceen,’ 
p. 6, with M. nigritina Morelet designated as type. Not Nidritella E. v. Martens, 
1860. 

Melania section Nigriculina Rovereto, 1899, Atti Ligustica Sc. Nat., X, 
p. 109. Substitute for V igritella Brot, 1870. 

oS Melania freethii Gray, as designated by Hermannsen, 1847, ‘Ind. Gen. 
Malac.,’ II, p. 329, and also by Gray, 1847, Proc: Zool. Soc. Teediac, p. 152. Accord- 
ing to Bros: 1874, in Martini and Chemnte. ‘Syst. Conch. Cab., I, 24, Melaniaceen,’ 
[p. 487], the British Museum specimen of M. freethii Gray, fon Guay: s collection, 
does not differ from M. nigritina Morclet, and K. A. Smith, 1887, Proc.*Zool. Soc. 
London, p. 566, also admits that they are the same. 
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The shell is solid, either smoothish, spirally lirate, or carinate, never having axial 
ribs or folds; color uniform or but little variegated, brown, olivaceous, or yellowish. 
Aperture ovate, the basal lip more or less produced; outer lip straight or nearly so 
in profile; the callus of the inner lip thickened near the posterior angle. Operculum 
ovate, of about three whorls, of which the first two form a small spiral figure, and the 
last widens rapidly; the nucleus situated between the lower third and fourth, near the 
columellar side; scar of attachment narrow, less than half the total width (Fig. 450, 
P. liricincta walikalensis). 

Edge of the mantle smooth and even. Animal apparently oviparous; externally 
uniform black in species examined. The radula is-relatively large and very long 
(8.5 mm. long and 0.5 mm. wide in a specimen of P. p. spoliata of 11 mm. diameter). 
The squarish central tooth has few denticles, 3 on each side of the very prominent 
central one; the body below it is mesially swollen, showing the usual Troschel lines, 
the platform line! continuous downward from the embayment line.2 The lateral 
tooth has a distinct embayment line and supporting plate.2 The marginal teeth have 
three denticles each (Fig. 45a, Potadoma ponthiervillensis spoliata) . 

Distribution: West and Central Africa, in streams draining into 
the Atlantic and Lake Albert (Map 8). 

The early neanic whorls never show coarse spiral sculpture. When 
this is present, it arises in a mid-neanic stage and is generally most fully 
expressed in the adult stage. The only exception we have noticed is 
seen in P. schoutedeni, in which the acme of sculpture falls in a late 
neanic stage, and is nearly or wholly obliterated in the last whorl. The 
relatively late appearance of coarse spirals in ontogeny apparently denotes. 
rather recent evolution of this character in the genus. This contrasts 
with Melanoides, in which such sculpture appears at the beginning of the 
neanic stage in all species of which young stages were examined. 

Potadoma is related to the Indo-Chinese genus Brotia* and the 
Javan Sulcospira. Both of these differ from the African genus by the 
absence of callus on the parietal wall of the shell, by the nearly circular 
‘“nalscomelanid”’ operculum with larger spiral figure and more slowly 


widening last whorl, and by the viviparous reproduction. 


ean ome 


1‘*Rampenlinie”’ in the Troschelian terminology. 

ase Pieieictis) ; 

3 Stiitzplatte.” 

‘Brotia EL. Apams, 1866, Proc. Zool. Soc. London, p. 150. Monotype: Melania pagodula Gould. 

Melania subgenus Acrostoma Brot, 1870, American Journ. Conchol., VI, 2, Appendix, p. 272, for 
two species, among them M. hiigelii Philippi, but type not designated; 1874, in Martini and Chemnitz, 
‘Syst. Conch. Cab., I, 24, Melaniaceen,’ p. 6, with M. hiigelii Philippi, of India, designated astype. Not 
Acrost Le Sauvage, 1826. : ; : 

Melanie sions ae ROVERETO, ape aie Soc. Ligustica Sc. Nat., X, p. 109. Substitute for 
t Brot, 1870. Not Brotella Kaup, : FD 

A ee CossMANN, 1900, Rev. de Paléozool., IV, p. 42. Substitute for Brotella Rovereto, 
189 


we (1920, Rec. Indian Mus., XIX, p. 109; 1921, op. cit., XXII, p. 559) is the chief authority 
on the characters of this genus. It comprises large melanians of the regions from southern China to 
India. : 

of this group appears to be as variable as the shells, and we are not yet wholly satisfied 
ough Bulesenas Tropohel ( 1857, ‘Das Gebiss der Schnecken,’ p. 114; monotype: Melania sulcospira 
 Mousson), has similar operculum and dentition, and is also viviparous. The shell is somewhat different, 
and the mantle margin and terminal genital ducts need comparison. Yet it seems likely that no differ- 
ential characters of importance exist between Sulcaspira and Brotia (Acrostoma). 
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The Middle American genus Pachychilus also stands close to Pota- 
doma. It agrees in being oviparous, with smooth mantle margin and 
similar teeth; but it differs by the less evolved, more closely spiral 
operculum. The shells are strikingly similar in some species. 


Map 3. Distribution of the genus Potadoma. 


The following is a list of the species known at present: 


Potadoma alutacea Pilsbry and Bequaert. See p. 278. 

Potadoma biittikofert (Schepman) = Melania biittikofert ScHEPMAN, 1888, Notes 
Leyden Mus., X, p. 249, Pl. x, figs. 5a-c. St. Paul’s River, near Bavia, Liberia. 

Potadoma conulus (Il. and H. C. Lea) =Melania conulus I. anp H. C. Lena, 
"1850, Proc. Zool. Soc. London, p. 190. Fernando Po. 

Potadoma freethia (Gray) =Melania freethit Gray, 1831, ‘Zoolog. Miscellany,’ 
p. ll. M. frethit Gray, in Griffith, ‘Cuvier’s Anim. Kingdom,’ XII, Moll., Pl. 
XIv, fig. 2 (not of Brot, 1874, in Martini and Chemnitz, ‘Syst. Conch. Cab., I, 24, 
Melaniaceen,’ p. 67, Pl. vir, fig. 7). M. nigritina Moretet, 1848, Rev. Zoolog. Soc. 
Cuviér., p. 355; and 1858, ‘Séries Conchyl.,’ I, p. 31, Pl. 1, fig. 8 (type locality: 
Gaboon). M. nigrita Moree, 1851, Journ. de Conchyl., II, p. 191, Pl. v, fig. 2. 
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M. fenaria RuEve, 1860, ‘Conchol. Iconica,’ XII, Melania, Pl. xrx, fig. 134. Fernan- 
do Po (type locality), Gold Coast, Liberia, Calabar, Camerocn, Gaboon. 

Potadoma freethii guineensis (Reeve) = Melania guineensis REEVE, 1860, ‘Conchol. 
Iconica,’ XII, Melania, Pl. xx, fig. 142. Coast of Guinea. This appears to be at 
least sub-specifically distinct from freethii by the much finer sculpture (See E. A. 
Smith, 1887, Proc. Zool. Soc. London, p. 566). 

Potadoma funerea (Preston) = Melania funerea Preston, 1908, Proc. Malacol. 
Soc. London, VIII, 1, p. 7, fig. (on p. 8). Gold Coast. 

Potadoma graptoconus Pilsbry and Bequaert. See p. 276. 

Potadoma ignobilis (J. Thiele). See p. 278. 

Potadoma liberiensis (Schepman) = Melania ‘liberiensis Scumpman, 1888, Notes 
Leyden Mus., X, p. 248, Pl. x, figs. 3a-b and 4a-b. St. Paul’s River, near Bavia, 
Liberia. 

Potadoma liricincta (EK. A. Smith). See p. 280. 

Potadoma liricincta dryas Pilsbry and Bequaert. See p. 282. 

Potadoma liricincta latior (J. Thiele). .S2e p. 282. 

Potadoma liricincta major (J. Thiele). See p. 281. 

Potadoma liricincta semperlirata Pilsbry and Bequaert. See p. 282. 

Potadoma liricincta walikalensis Pilsbry and Bequaert. See p. 281. 

Potadoma medjeorum Pilsbry and Bequaert. See p. 288. 

Potadoma mérchit (Reeve) = Melania mérchii Rerve, 1859, ‘Conchol. Iconica,’ 
XII, Melania, Pl. xv, fig. 108. Habitat not given originally. Brot in 1874 states that 
it came from ‘‘ Guinea danica,’’ which is what is now called the Gold Coast.? 

Potadoma mungwana Pilsbry and Bequaert. See p. 287. 

Potadoma pokoensis Pilsbry and Bequaert. See p. 279. 

Potadoma ponthiervillensis (Dupuis and Putzeys). See p. 284. 

Potadoma ponthiervillensis mut. spoliata (Dupuis and Putzeys). See p. 285. 

Potadoma sancti-pauli (Schepman) = Melania sancti-pauli ScHEPMAN, 1888, 
Notes Leyden Mus., X, p. 248, Pl. x, figs. 2a-c. St. Paul’s River, near Bavia, Liberia. 

Potadoma schoutedent Pilsbry and Bequaert. See p. 277. 

Potadoma superba Pilsbry and Bequaert. See p. 286. 

Potadoma superba mut. inculta Pilsbry and Bequaert. See p. 287. 

Potadoma tornata (E. v. Martens). See p. 288. 


Key to the Species of Potadoma of the Belgian Congo 


1. Shell appearing smooth to the eye, or having a few spiral cords around the 
columela; periphery rounded or angular <i.) 0. ce te oa Wee O82 2. 
‘Shell having distinct spiral sculpture in the peripheral region or throughout. .7. 
2. Minute sculpture of distinct, very close spiral striz; 3 or 4 low cords around the 
columellas permishemp rounded c35 ie be ae ais bs gh eee weet 3. 
Not so sculptureds no cords around the. columella 2 oo pce eee etek: 4. 
3. Spire rather long; aperture less than half the total length; young shells without 
periphebal cords aj ccc eats P. graptoconus Pilsbry and Bequaert. 
Spire quite short; aperture more than half the total length; young shells with 
cords at and below periphery........ P. schoutedeni Pilsbry and Bequaert. 

1B, v. Martens (1886, Sitz. Ber. Ges. Naturf. Fr. Berlin, Be 114) mentions, without description, a 


Melania nigritina var. gracilior, from Abetifi, Gold Coast. 
The Hie occupied for some time four trading Eiatious at Christiansborg, Ningo, Temma, and 


Kitta (Quitta). 
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4. Minute sculpture of dense granulation, like pebbled leather, and faint, indistinct 
spiral lines; form biconic, the periphery angular. 
P. alutacea Pilsbry and Bequaert. 
Minute sculpture of fine axial, wrinkles decussated or cut into oblong beads by 
impressed spirals; generally irregularly and locally developed.......... 5. 
Minute sculpture of faint lines of growth only; a very slight peripheral angula- 
Hon (aint VISIDICAG 2 ck a aaa aR ay P. ignobilis (J. Thiele). 
5. Periphery angular or marked by a low cord..........-. 0s. see eeee teers. 6. 
y Periphery. rounded. 7) 100 8 Use ee Be Wowie major (J. Thiele). 
6. Last whorl decidedly more swollen than those of the spire. 
P. ponthiervillensis mut. spoliata (Dupuis and Putzeys). 
P. superba mut. inculta Pilsbry and Bequaert. 
Last whorl not swollen, the shell tapering slowly and regularly; periphery 
prunes yee ot wie burn ue eer atg eee 3 P. mungwana Pilsbry and Bequaert. 
7. A few very weakly raised, mostly blunt spirals, none around the columella; 
last whorl rather swollen, strongly convex. 
P. ponthiervillensis mut. spoliata (Dupuis and Putzeys). 
P. superba mut. inculta Pilsbry and Bequaert. 
7-9 smooth, clean cut spiral cords, or if fewer there are plain zones below suture 
arid) Deri pnel ya. Aer i Meeato Nes AEE et aes ss eS 8. 
A-5 strong spiral cords or cara om last’ whorl. 20/2... <0 eee eee 10. 
8. Upper spiral forming a horizontal shoulder below the suture; in all 7-8 spirals 
on the last whorl; large shells of stout figure. 
P. medjeorum Pilsbry and Béquaert. 
Whorls regularly convex, the upper spiral not prominent; contour graceful. .9. 
9. Having spirals throughout, or with plain zones below suture and periphery. 
P. liricincta (EK. A. Smith). 
Similar, but without spiral cords around the columella. 
| P. pokoensis Pilsbry and Bequaert. 
10. Spiral cords squamose-tubercular....P. ponthiervillensis (Dupuis and Putzeys). 
_ Spirals smooth, or only the basal fcberoulan Rares BD RrmenAt eS £1. 
11. Two very strong and two or three weaker keels on last whorl; 35X15 mm. 
P. tornata (EB. v. Martens). 
Four very strong keels on the last whorl, the lowest often waved, usually a weak 
fifth cord around the columella; size larger. 
P. superba Pilsbry and Bequaert. 


Potadoma graptoconus, new species 
Plate XX, Figures 10 and 11 


Ganda Sundi (type locality) and Lukula (H. Schouteden Coll.). 
We have also seen specimens from the basin of the Niari, in the French 
Congo (Le Chatelier Coll.). 


The shell is solid, resembling P. freethit (Gray) in shape. It is cinnamon-brown, 
lighter on the spire, or between that hue and honey-yellow, not glossy, with micro- 
scopic sculpture of fine, close, minutely rippled spiral striz, and around the columella 
a group of about 4 small cords. .The whorls are nearly flat, the penult becoming 
slightly convex, the last convex at and below the periphery. The aperture is ovate, a 
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little expanded and effuse at the junction of columellar and basal margins. Columella ) 
concave, not heavily calloused. There is a thin, whitish or transparent callus on 
the penult whorl, slightly thickened near the posterior angle. 

Length, 33.0 mm.; diameter, 15.0 mm.; length of aperture, 13.7 mm.; 5 whorls 
remaining. 

Length, 33.7 mm.; diameter, 15.3 mm.; length of aperture, 15.0 mm.; about 
444 whorls remaining. 

This species differs from P. freethii (Gray), generally known as 
Melania nigritina Morelet, from the Gaboon, by the microscopic sculp- 
ture. That species is beautifully granulose, while in this the spiral strie, 
though waved a little, are not cut into granules (Fig. 46a). P. guineensis 
(Reeve) is stated by E. A. Smith to be “minutely granosely striated, 
but much more finely than in the type of M. freethii”’; thus also differ- 
ing from P. graptoconus. 

In one of the specimens from the Niari there are two dusky bands, 
a wider but indistinct one at the periphery and a narrower,more distinct 
band between that and the suture. 


— : 

Fig. 46. a, Potadomagraptoconus Pilsbry 
and Bequaert, and b, Potadoma schoutedeni 
Pilsbry and Bequaert. Sculpture from suture 
to periphery of last whorl. xX 3. 


Potadoma schoutedeni, new species 
Plate XX, Figures 12 and 13 


Lukula (H. Schouteden Coll.). 


The shell is solid, with short, conic (truncate) spire, rounded periphery and 
tapering base; cinnamon-brown; not glossy; with very minute, close and distinct. 
sculpture of spiral strie, of which there are 9 or 10 in one millimeter on the face of the 
last whorl (Fig. 46b). Near the columella there is a group of spiral cords, about 6 
in the type specimen. The whorls are but slightly convex up to the last, which is 
quite convex in the peripheral region, and becomes a little inflated approaching the 
lip. The aperture is broadly ovate. Outer lip is rather thick, sinuous, being retracted 
in the upper part, advancing below. The concave columellar margin is moderately 
calloused, and there is arather strong parietal callus across the penult whorl, thickened. 
into a callous pad near the posterior angle of the mouth. 


$ 
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Length, 24.0 mm.; diameter, 14.7 mm.; length of aperture, 12.8 mm.; about 
246 whorls remaining; type. 

Length, 17.2 mm.; diameter, 10.3 mm.; length of aperture, 10.0 mm.; less 
than 2 whorls remaining. 

Length, 24.7 mm.; diameter, 13.3 mm.; length of aperture, 15.0 mm.; about 
244 whorls remaining. 

This form is related to P. graptoconus by its minute sculpture, but 
differs by the short contour, the more sinuous outer lip and the strong 
callus covering the inner lip and thickened to form a pad above. 

A series of nine immature melanians from Kai Bumba near Ganda 
Sundi, collected by H. Schouteden, represent young stages of P. schou- 
tedem. The specimens measure from 5 to 15.8 mm. long. They have the 
minute sculpture as in adult P. schoutedeni and at and below the periphery 
there are rather strong spiral cords, four on the largest examples, two in 
the smallest. The larger ones have also a group of three cords around 
the columella, the smaller ones none there. 


Potadoma alutacea, new species 
Plate X XVI, Figures 3 and 3a 


Tshopo River near Stanleyville (H. Lang Coll.), March, 1915, in 
company with P. superba and other species. 

The shell is solid, conic, sharply angular at periphery, the whorls almost flat. 
Surface smooth to the eye, but under a lens minutely, densely granulose, the granules 
not arranged in either spiral or vertical series; also showing indistinct and superficial 
traces of spiral lines. The coloris aErob bKOaa. Aperture ovate, somewhat produced, 
being shortly spout-like at base of the columellar margin. The outer lipis very slightly 
sinuous. Columella but little thickened. Parietal callus moderately thick. 

Length, 26.0 mm.; diameter, 11.5 mm.; length.of aperture, 12.0mm.; 435 whorls 
remaining. 

Length, 19.5 mm‘; diameter, 12.0 mm.; length of aperture, 11.0 mm.; 13% 
whorls remaining. 

This species was taken with P. superba, P. superba mut. inculta and 
P. mungwana. It differs from the latter by the more conic form and 
especially the minute sculpture. P. alutacea has a surface like pebbled 
leather, while in P. mungwana there are irregular axial strie cut by 
incised spirals, producing a decussate appearance on parts of the shell 
where it is well developed. The peripheral angle of P. alutacea is some- 
what more pronounced than in mungwana. | 


Potadoma ignobilis (J. Thiele) 
Plate XX VI, Figures 1 and 2—2a 


Mogae ignobilis J. Turetn, 1911, ‘Wiss. Ergebn. D. Z. Afr. Exp. (1907-08),’ 
III, p20 Pl. ov, fies OS: 


Type locality: Ituri River near Mawambi (Schubotz Coll.). 


t 
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Avakubi in the Ituri River (Lang and Chapin Coll.) and in one of its 
affluents at the same locality (J. Bequaert Coll.). Stanleyville; Batama 
(Lang and Chapin Coll.). | | 

Specimens from Avakubi,, farther down the Ituri River than the 
type locality, agree perfectly with Thiele’s description and figure. When 
cleaned of their incrustation they are from bister to saccardo’s umber 
in color, sometimes lighter, ecru-olive in young specimens, glossy, with 
practically no minute sculpture except faint growth-lines. This separates 
it from P. mungwana, which is otherwise very similar. The spire of 
almost flat whorls tapers rather rapidly. The last whorl shows a very 
faintly traced, scarcely noticeable, peripheral angulation in adult shells, 
but distinct in young stages. The parietal callus is moderately strong, 
thickened posteriorly. 
| Length, 22.0 mm.; diameter, 11.0 mm.; length of aperture, 10.4 mm.; 3)4 whorls 

remaining. 
Length, 22.0 mm.; diameter, 10.6 mm.; length of aperture, 10.7 mm.; 2h 
whorls remaining. 

Specimens from Stanleyville, where it was taken in abundance, 
are slightly more lengthened than those of the Ituri, generally showing 
a distinct angle on the penult whorl above the suture, and the spire tapers 
less rapidly. They have a black coat. The exact location was not noted, 
but they did not occur with any other large species. | 

Length, 23.0 mm.; diameter, 10.3 mm.: about 3 whorls remaining. 
Od ec aes ¥ Os anaceeee et, Ror 7 

Dupuis and Putzeys [1923, Ann. Soc. Zool. Belgique, LIII, (1922), 
pp. 77-78] have referred specimens from Stanleyville to P. lricincta, 
of which they claim P. ignobilis to be only a variety. Undoubtedly they 
examined the same species as here called zgnobilis. 


Potadoma pokoensis, new species 
Plate X XVI, Figures 12 and 12a 
Poko, from an affluent of the Bomokandi River (H. Lang Coll.); 
about 80 specimens. 


The shell is rather slender, somewhat thin, chestnut brown when the black coat 
is removed, rather glossy. Sculpture of about three spiral cords in the peripheral 
region of the last whorl and above the suture of the penult whorl, or part of it, not 
ascending further. On the spire a few rather indistinct spiral impressed lines are 
seen under the lens, with some indistinct and interrupted axial rugosity. The whorls 
are weakly convex, and in specimens seen only a few earliest ones are removed. 
The suture has a dark border on the upper whorls. The aperture is ovate; outer 
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lip thin, very slightly sinuous; columella and basal lip calloused within. Parietal 
wall covered with a thin, dark colored callus. 

Length, 24.3 mm.; diameter, 9.3 mm.; length of aperture, 8.7 mm.; 7 14 whorls 
remaining. Type. ) 

This form is closely related to M. liricincta and may possibly prove 
to be a subspecies of that polymorphic species. It differs by the small 
size and slender form, by the absence of cords in the columellar region 
and by retaining most of the whorls. Its minute sculpture also differs. 
From a study of long series of both forms we believe them specifically 
distinct. Unlike liricincta, the sculpture seems quite constant in pokoen- 
sis; but as yet it is known from a single station. 


Potadoma liricincta (EH. A. Smith) 
Plate XX VI, Figures 4—4b, 6, and 8-8c 


Melania (Melanoides) liricincta EK. A. Sm1tTH, 1888, Proc. Zoo!. Soc. London, p. 53, 
fig. 1. E.v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 195. 
“Lake Albert”’ (type locality; Emin Pasha Coll.). 


Medje, 44 specimens (Lang and Chapin Coll.). Panga, in the 
Nepongi River, an affluent of the Ituri (J. Bequaert Coll.). 

This species is spread, in a great variety of.mutations and local 
forms, in the upper Ituri and its tributaries, southward in some tribu- 
taries of the Lualaba, and eastward in tributaries of the Semliki. The 
type was supposed to be from Lake Albert, collected by Emin Pasha; 
but Stuhlmann and others have not found this species in the lake. 
Probably the type was picked up in some stream westward or south- 
west of the lake, in the area where we know that this river melanian 
occurs. 

The type was described as having two or three cords around the 
lower part, and other specimens are said to have ‘‘four round the middle 
part of the body-whorl and four at the base, the two sets being separated 
by a smooth blank space.” The dimensions are given as length, 26.0 
mm.; diameter, 9.5mm.; length of aperture, 9.56 mm.; 5 whorls remain- 
ing. The original figure is reproduced, Pl. X XVI, fig. 6. 

The form from Medje (Pl. XXVI, figs. 4-4b) is practically typical 
in sculpture, but larger than Smith’s type. There is a group of about four 
spiral cords at and above the periphery, followed by a plain space, then 
two or three small cords around the columella. Two or three of the 
spirals ascend on the lower half of the penult and antepenult whorls in 
some examples, not so far in most, leaving the earlier whorls plain except 
for a carina barely visible above the suture, and faint growth-lines. 
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The color is between honey-yellow and isabella, becoming lighter ecru- 
olive or old gold on the spire, and more brownish toward the base. , 


Length, 34.5 mm.; diameter, 13.5 mm.; 544 whorls remaining. 
oO Sp Sealed is 13.3 nearly 4 whorls remaining. 


Many specimens from the Nepongi River, at Panga (Pl. X XVI, 
figs. 8-8c) are smaller than those of Medje, varying in spiral ribs from 
six to one on the last whorl as shown-in the figures. The color is chest- 
nut at the base, fading to ecru-olive on the early whorls. | 


Length, 32.7 mm.; diameter, 12.0 mm.; 6 whorls remaining. 
ci) hee " es ean i 


Potadoma liricincta major (J. Thiele) 
Plate XX VI, Figures 5 and 5a 


Melania liricincta var. major J. THiee, 1911, ‘Wiss. Ergebn. D. Z. Afr. Exp. 
(1907-08),’ III, p. 211, Pl. v, fig. 52. 
Between Beni and Boga (type locality; Schubotz Coll.). 

Among the forty-four specimens from Medje referred to liriconcta, 
fifteen belong to a smooth form. In a few of these some extremely faint 
traces of spirals are discernable in the peripheral region. Under a strong 
lens a minute, wavy spiral lineolation is visible in places, chiefly on 
the upper whorls. In this it differs from lirate laricincta, which only 
occasionally shows very imperfect traces of such lines. These specimens 
appear to be referable to Thiele’s var. major, which came from the 
western border of the Semliki watershed. 


Potadoma liricincta walikalensis, new subspecies 
Plate XX VI, Figure 9 


In a forest brook flowing to the Lubutu River, at Managembi, 30 
miles east of Lubutu (J. Bequaert Coll.). ' 


Stout specimens from this locality have strongly raised spirals, usually nine on 
the last whorl. A plain zone below the periphery is seen in one of the eleven examples. 
This place is in the Lowa drainage, and must be close to the type locality of var. 
latior Thiele, which has the spiral cords less developed. If varieties are definable in a 
mutation series so variable, these specimens may be considered fully sculptured latior. 
In old specimens the color is a little browner throughout than in Medje lzricincta, 
when the black coat is removed. | 

Length, 31.0 mm.; diameter, 15.3 mm.; 3 whorls remaining. 

" 27.4 Ws 14.7 ees ie 
awe A 13:3 about 454 whorls remaining. 
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Potadoma liricincta latior (J. Thiele) 
Plate X XVI, Figure 7 
Melania liricincta var. latior J. Tu1ein, 1911, ‘Wiss. Ergebn. D. Z. Afr. Exp. 
(1907-08), LIL, bp: 211, PL v, fig. o1. 
Ninety kilometers west of the southern shore of Lake Edward (type locality; 
Grauer Coll.). : 


We have not definitely recognized this form among the several 
lots of P. liricincta examined. The nearest approach to it is our P. l. 
walikalensis. A copy of Thiele’s figure is reproduced for the sake of 
comparison. 


Potadoma liricincta semperlirata, new subspecies 
Plate XXVI, Figures 10 and 10a 


Faradje (Lang and Chapin Coll.). 


The shell is rather slender with very strong spiral cords, 7 to 9 on the last whorl, 
3 on several preceding whorls, the lowest one close above the suture, the median cord 
ascending farther than the others (to the sixth whorl upward in specimens retaining so 
many). Thespirals become somewhat smaller and closer on the base of the last whorl, 
but in the long series seen there is never a plain zone below the periphery, such asis 
seen in liricincta. The color is chestnut-brown on the last two whorls, fading to honey- 
yellow or a somewhat more olivaceous tint above. All were black-coated when 
collected. As in all the forms here referred to P. liricincta, there is a callous pad on 
the inner lip near the posterior angle of the aperture. 

Length, 30.0 mm.; diameter, 11.3 mm.; length of aperture, 10.7 mm.; 6} 
whorls remaining. 

Length, 28.0 mm.; diameter, 11.5 mm.; length of aperture, 10.7 mm.; 444 
whorls remaining. 


A series of over one hundred specimens shows the race of the upper 
Uele River to be quite constant, at least in the single station. The sculp- 
ture is decidedly stronger than in the typical form of that species. From 
one to three of the spiral cords ascend to the earliest whorls preserved. 


Potadoma liricincta dryas, new subspecies 
Plate XX VI, Figures 11 and lla 
Stanleyville, in a forest brook (Lang and Chapin Coll.). 


The shell is rather thin for this genus, deep olive, somewhat shiny. The rather 
long, tapering spire is composed of rather weakly convex whorls, the penult one sharply 
angular close above the suture. Sculpture of sharp but delicate spirals in low relief, 
one at the periphery, three around the columella (and in some specimens, several 
others on the base, and sometimes one above the periphery). Under the lens some 
weakly impressed spiral lines appear on the upper surface and spire, by their inter- 
section of axial wrinkles forming irregular spiral rows of oblong granules, quite 
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distinct in some places, weak or wanting elsewhere. The aperture is ovate. Outer 
lip thin, scarcely sinuous, columella and parietal wall moderately calloused, thick- 
ened to form a low tubercle or callous pad near the posterior angle of the aperture. 

Length, 26.0 mm.; diameter, 10.0 mm.; length of aperture, 10.3 mm.; 5 whorls 
remaining. 

Length, 23.7 mm.; diameter, 9.5 mm.; about 4) whorls remaining. 

A small, very delicately sculptured and deep olive race of the protean 
P. liricincta, similar to that in the minute sculpture. 


Potadoma medjeorum, new species 
Text Figure 47a,-b 
Medje, on anklets worn by children of the Medje tribe (Fig. 49); 
not found living. (Lang and Chapin Coll.). 


a b b c yO 
Fig. 47. Fig. 48. 
Fig. 47. Potadoma medjeorum Pilsbry and Bequaert. a,type and 6, paratype 
Medje. 
Fig. 48. a-d, Potadoma tornata (v. Martens). Copy of original figures. 


The shellis very solid, ovate-turrited, truncate, leaving about 214 whorls in those 
seen, white under a glossy chestnut-brown epidermis. Spire rises in stages on account 
of the concave, partly horizontal shoulder formed by the upper carina, and the rather 
straight-sided whorls. Sculpture of three strong carine at and above the periphery, 
strong spiral cords below it, in all 7 (or sometimes 8) on the last whorl, three on the 
penult, the lower one partly concealed in the suture; on the next earlier whorl the 
lower carina is covered, leaving but two. The last whorl is relatively large. 
The aperture is broadly oval, the basal margin decidedly expanding. Columellar 
margin heavily calloused, with a thicker callus above, separated from the outer lip- 
termination by a shallow furrow. — 

Length, 29.0mm.; diameter, 18.5 mm.; length of aperture, 16.0mm.; 245 whorls 
remaining; type. | 

Length, 29.5 mm.; diameter, 19.5 mm.; length of aperture, 16.5 mm.; 2 whorls 
remaining. 

With some resemblance to P. tornata (von Martens), figured for 
comparison in Fig. 48a-d, and to the more heavily lirate forms of P. 


284. ) Bulletin American Museum of Natural History [Vol. LIII 


liricineta (Smith), this species differs by the broad form, shouldered 
whorls and the ample aperture with a very heavy callus of the inner 
lip near the posterior angle. 


Fig. 49. Anklet worn by children of the Medje tribe, composed of Potadoma 
medjeorum, P. ignobilis, teleostean vertebree and humerus of Varanus niloticus. 
¥% natural size. 


Potadoma ponthiervillensis (Dupuis and Putzeys) 
Plate XXV, Figures 1-lf 

Melania ponthiervillensis DUPUIS AND PutzEys, 1900, Ann. Soc. Malacol. Belg- 
ique, XX XV, Bull. Séances, p. xv, fig. 23. 

Lualaba River at Ponthierville (type locality; Dupuis Coll.). 

Stanleyville near the Falls of the Congo River; 105 specimens (H.- 
Lang and J. Bequaert Coll.). — 

This beautiful melanian has been well described and figured by 
Dupuis, but further illustrations are now given to show its variation. 

The form varies from ovate to elongate, the color from chestnut- 
brown to sayal-brown. On the well-rounded last whorl there are four 
strong, knotted spiral cords, the knots or tubercles often with a short 
scale; below these there is a fifth smaller spiral cord, and sometimes a 
sixth around the columella. Under the lens is seen a fine sculpture of 


é 
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axial wrinkles cut by impressed spiral lines, forming a rather coarse, 
unevenly developed texture, much as in P. mungwana and superba. 
The aperture is somewhat produced at base, and the inner lip is thick- 
ened posteriorly. Specimens apparently adult measure: 


Length, 36.5mm.; diameter, 18.0 mm.; length of aperture, 17.0 mm.; 3) whorls 
remaining. 

Length, 27.0 mm.; diameter, 15.7 mm.; length of aperture, 14.5 mm.; 2 whorls 
remaining. 

Length, 32.0 mm.; diameter, 15.0 mm.; length of aperture, 15.0 mm.; 3 whorls 
remaining. 

Length, 21.5 mm.; diameter, 15.0 mm.; length of aperture, 13.8 mm.; 2 whorls 
remaining. 

The spiral cords are not present in the earlier part of the neanic 
stage, occupying from two to three whorls only. The earlier whorls are 
nearly flat, with the minute sculpture described above (Pl. XXV, fig. 


1f; 14.5 mm. long). 


Potadoma ponthiervillensis mut. spoliata (Dupuis and Putzeys) 
Plate XXV, Figures 2—2f 
Melania ponthiervillensis var. spoliata Dupuis anpD Purzeys, 1900, Ann. Soc. 
Malacol. Belgique, XX XV, Bull. Séances, p. xv, fig. 24. | 
Lualaba River at Wanie-Rokula.and Ponthierville (Dupuis Coll.; type locality 
not designated). | 

Stanleyville, in a brook near the Falls of the Congo River; also 
Stanleyville without more definite location; about 320 specimens (H. 
Lang Coll.) 

This strain differs from ponthiervillensis by having only weak traces 
of spiral cords, and by the uniformly elongate shape; there are no short, 
broad individuals, and none:attaining the size of the largest ponthier- 
villensis. In the minute sculpture and the color they are like ponthier- 
villensis. Specimens measure:, 

Length, 29.0 mm.; diameter, 13.5 mm.; aperture, 14.0 mm.; 246 whorls 
remaining. 
Length, 28.5 mm.; diameter, 13.0 mm.; aperture, 12.5 mm.; 3% whorls 


remaining. 
Length, 26.0 mm.; diameter, 15.0 mm.; aperture, 15.0 mm.; 2% whorls 


remaining. 

Intergrading individuals connecting spoliata with ponthiervillensis 
are extremely rare and none seen is fully intermediate. Pl. XXV, figs. 
2, 2a, 2b represent specimens which partially bridge the gap. The upper 
and peripheral cords are moderately strong, the former characteristically 
knotted. This form is what Dupuis and Putzeys figured for spolzata, 
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but they state that the only constant spiral is that at the periphery. 
Their statement “‘ Nous possédons toute la série des formes intermédiaires 
entre cette variété et le type de l’espéce,” could not be made of the Stan- 
leyville series, in which the two forms, if interbreeding as we suppose,* 
show remarkably complete segregation and remarkably few blends. 
This is true even of quite young specimens, which are decidedly more 
slender in spoliata, as will be seen by the measurements: 


Fig. 1f, ponthiervillensis: length, 14.7 mm.; diameter, 9.3 mm.; aperture, 8.8 
mm.; 3 whorls. 

Fig. 2d, spoliata: length, 14.7 mm.; diameter, 7.3 mm.; aperture, 7.3 mm.; 4 
whorls. 


Potadoma superba, new species 
Plate X XV, Figures 3—e 


Stanleyville in an affluent of the Tshopo River; also in the Tshopo 
River (H. Lang and J. Bequaert Coll.). 


The shell is large, solid, turrited, with the last whorl somewhat swollen, burnt 
umber. The upper whorls are smoothish, rather weakly convex (in well-preserved 
and young examples showing a sculpture of impressed spiral lines cutting fine, weak 
axial ripples, asin P. mungwana). On the third whorl from the base two:spiral cords 
arise, rapidly becoming raised into spiral carine, of which there are four on the last 
whorl, with a small or indistinct fifth around the columella. The crest of the fourth 
carina is somewhat waved or lobed. The aperture is widely ovate, dirty whitish gray 
with some brown stains within. The outer lip is strongly notched by the external 
carine, and is more or less produced, spout-like at the base, but this feature varies in 
different individuals. Columella has a rather strong callus, thickened locally near the 
posterior angle of the mouth. 

Length, 46.0 mm.; diameter, 20.0 mm.; about 444 whorls remaining. Type. 

é¢ 40.5 66 20.0 3 66 (a3 


This fine species has some resemblance to P. tornata (v. Martens) 
of the Ituri head waters; but that has a less elongate spire and differs 
in details of sculpture. The most closely related species is P. ponthier- 
villensis (Dupuis and Putzeys), which differs by having shortly scaly 
nodes on the spiral keels, the upper keel being nearer to the suture. 
Usually the spire is relatively shorter in ponthiervillensis. 

There is some variation in the sculpture. In some specimens the 
second or intermediate keel arises at the end of the penult whorl, those 
above showing two keels; but in others it may arise a whorl earlier, 


_. Un one of the lots spoliata was preserved with ponthiervillensis. Whether taken together or in 
different colonies we do not know. The question whether the two forms occupy different ecologic sta- 
tions should be taken up by an observer on the spot. 


The lot from a brook near the Falls contained only spoliata, but included a specimen or two having a 
knotted upper spiral cord. 
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nearly as early as the two primary keels, so that three show on the whole 
penult whorl. In still other examples this intermediate keel is wanting 
throughout. 


Potadoma superba mut. inculta, new mutation 
Plate XXV, Figures 5 and 5a 


With the typical form in the Tshopo River at Stanleyville (H. Lang 
and J. Bequaert Coll.). 


As in P. ponthiervillensis, there is also a nearly smooth form which may be 
designated mutation inculta. None of the specimens attain so large a size as some of 
the typicalform. The early whorls are as described for the type; the last two become 
more convex, and show very weak traces of several spiral cords, of which that girding 
the periphery is most developed, and in some examples the only one. 


Length, 37.0 mm.; diameter, 16 mm.; 34 whorls remaining. Type. 


“33.5 rss 4 
(KG 28.0 66 13 2 a4 a3 
6c 24.0 a 10 345 66 6c 


This form differs from P. mungwana by the strongly convex last 
whorl, the more conic contour and larger size. 


Potadoma mungwana, new species 
Plate X XV, Figure 4 


Tshopo River near Stanleyville (H. Lang Coll.). 


The shell is solid, slowly tapering, approaching a subcylindric contour, the last 
whorl having a peripheral angle (usually rather indistinct), the whorls but slightly 
convex. Surface somewhat glossy, smooth to the eye, but under a lens showing fine 
sculpture of irregular axial wrinkles cut by weakly incised spiral lines, forming where 
best developed a distinctly decussate pattern; over this there is more or less minute, 
irregularly developed rugosity or granulation. The color is carob brown or somewhat 
darker. The aperture is ovate, somewhat produced at the base. Outer lip thin, very 
slightly sinuous. Columella but little thickened. Parietal callus thin in the middle, 
thickened to form a low tubercle or callous pad near the upper insertion. 

~ Length, 24.5 mm.; diameter, 9.8 mm.; length of aperture, 10.3 mm.; 345 whorls 
remaining. Type. 


This species differs from P. alutacea and P. ignobilis in the minute 
sculpture. In general appearance these three species are much alike. 
The minute sculpture of P. mungwana is the same as in immature P. 
superba and P. superba inculta; these species diverge in their later stages 


of growth. 
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- Other Species of Potadoma Recorded from the Belgian Congo 


Potadoma tornata (E. v. Martens) 
Text Figure 48a-d (on page 283) 

Melania (Melanoides) tornata KE. v. MARTENS, 1892, Sitz. Ber. Ges. Naturf. Fr. 
Berlin, p. 181; 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 196, Pl. 1, figs. 
20 and 21, and PI. vi, fig. 35. 

Duki River (Shari R.) in the district of Buessa, 950 m., in 1° 20’ N., 30° E.- 
(type locality) and Ituri River at the ferry [region of Kilo; in about 1° 35’ N., 29° 
55’ E.] (Stuhlmann Coll.). 

A photograph of v. Martens’ figure is reproduced for comparison with our 
carinate species. 


RHINOMELANIA EF). v. Martens 


Semisinus subgenus Rhinomelania BE. v. Martens, 1901, Sitz. Ber. Ges. Naturf. 
Fr. Berlin, p. 26. Monotypic for the following species: 

Rhinomelania zenkeri (EB. v. Martens) =Semisinus (Rhinomelania) zenkeri EH. v. 
Martens, 1901, op. cit., p. 26, fig. Lukonje River near Bipindi, Cameroon. 


SUBFAMILY UNCERTAIN 
CLEOPATRA Troschel 


Paludina subgenus Cleopatra TROSCHEL, 1857 (?), ‘Das Gebiss der Schnecken,’ 
p. 100. Monotype: Cyclostoma bulimoides Olivier. 

Zanguebaria FiscHER, 1881, ‘Manuel de Conchyl.,’ p. 224. peae by present 
designation: Melania amena Gicdee 

The shell is perforate or imperforate, ovate-conic or Ranseed, of few (4 to 6) 
whorls, either smooth, spirally lirate, keeled, or nodulose. Aperture ovate, the peri- 
stome in a plane, not sinuous. Operculum concave externally, corneous, mainly 
concentric, but having a small spiral nucleus of about 144 whorls, situated near the 
columellar side, about midway of the length. 

The radulais minute. Central tooth with numerous denticles and a plain body. 
Marginal teeth with very broad shafts, all the side teeth having a moderate number 
of denticles (about 7 to 9) (Fig. 50a-c, C. bulimoides). 

E. A. Smith (1911, Proc. Malacol. Soc. London, IX, 4, p. 240) has 
described and figured the animals of C. ferruginea (Lea) and C. exarata 
(v. Martens) from live specimens which he received from the Shimbi 
Hills, Kenya Colony. The animals of both species are very much alike: 
“The proboscis in C. ferruginea is rather large, flattish, extensile and 
contractile, rather blunt at the end, and cleft longitudinally, streaked 
across with fine black lines. The tentacles, 7-8 mm. in length, are very 
slender and acutely pointed, transparent, but speckled with black. No 
neck-lappets, such as occur in Vivipara. The eyes are minute, slightly 
prominent, and situated on the outer side of the tentacles toward the 
base. Foot small, broad, widely curved in front, somewhat auriculate 
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anteriorly at the sides, narrower and rounded behind. Above of a semi- 
_ transparent smoky appearance, mottled with yellowish specks, uniformly 
pale beneath. On removing the animal from its shell the mantle is seen 
to be of a bright-green tint, excepting the margin, which is yellowish. 
The liver also is of a similar verdigris-green colour.” In C. exarata the 
foot is a little more pointed behind. 

Cleopatra has an operculum similar to that of many Tanganyikan 
melanians. In character of the radula it is rather between the groups with 
short and those with long side teeth. It appears to be an unspecialized 
group related to the Tanganyikans. 

Cleopatra has often been associated with the Viviparide, but the: 
external form and coloration of the animal and the characters of the 
radula are purely melanid, 


Fig. 50. a-c, Teeth of Cleopatra bulimoides (Olivier): b, detached lateral tooth; 
c, detached marginal. 


This genus is peculiar to the Ethiopian and Malagasy Regions. It is 
especially abundant in species in the basins of the Nile, Lake Chad, and 
Congo, and in East Africa (Map 4). In West Africa only one species 
is recorded from Senegal (C. senegalensis) and, as it has not been figured 
and was not mentioned again since Morelet’s time, it is a somewhat 
doubtful form. Apart from this, the westernmost record of any member 
of the genus is the region of Timbuktu, whence Germain reported C. 
bulimoides var. tchadiensis (1909, Bull. Mus. Hist. Nat. Paris, p. 470). 
The genus does not appear to go farther south than Angola’ in the west, 


1Kobelt (1909, Abh. Senckenberg. Naturf. Ges., XXXII, p. 80) lists a Cleopatra moniliata Morelet, 
of Angola. We have been unable to find where this species was described. 
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while on the east coast the southernmost record is from the Manuan 
Creek in Zululand. Several species have been described from Madagas- 
ear: C. carinulata Dautzenberg, C. colbeaui (Craven), C. grandidiert 
(Crosse and Fischer) and var. submutica (Crosse and Fischer), C. 
madagascariensis (Crosse and Fischer),' C. mangaroensis Ancey, C. 
multilirata Ancey, and C. trabonjiensis EK. A. Smith. 
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Map 4. Distribution of the genus Cleopatra. 


The following is a list of the species known from the African con- 
tinent: 


Cleopatra africana (EK. v. Martens) =Paludomus africanus E. v. MArtTEnNs, 
1878, Monatsber. Ak. Wiss. Berlin, p. 297, Pl. 11, figs. 11-18. Finboni, on the coast of 
Kenya Colony.’ 


1This was described as a Paludina (1872, Journ. de Conchyl., XX, p. 210). In 1880 (in Martini and 
Chemnitz, ‘Syst. Conch. Cab., I, 25, Paludomus,’ p. 48, Pl. vim, fig. 7), Brot described as new a 
Paludomus madagascariensis, which is evidently also a Cleopatra. There is a possibility that it is the 
same species as Crosse and Fischer’s Paludina madagascariensis, so that it will not need be renamed. 

_ °C, ferruginea (Lea), C. zanguebarensis (Petit), C. amena (Morelet), C. africana (v. Martens), C. 
kynganica Bourguignat, and C. cameroni Bourguignat are closely allied species of the East Coast of 
Africa. Connolly (1912, Ann. South African Mus., XI, 3, p. 261) treats all these names as synonyms of 
C. ferruginea. Having no material for comparison, we prefer to list them separately. 
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Cleopatra ajanensis (Morelet) = Paludomus ajanensis MorE LET, 1860, ‘Séries 
Conchyl.,’ I, p. 110, Pl. vi, fig. 10. Ras Hafoun, 30 miles south of Cape Guardafui, 
Somaliland. This species has also been recorded from Madagascar. 

Cleopatra amena (Morelet) = Melania amena MorELEt, 1851, Journ. de Conchyl., 
IT, p. 192, Pl. v, fig. 9. This species was originally described from Madagascar; but 
Morelet sated later that it came from Zanzibar and the Seychelles (1860, Series 
Conchyl., II, p. 117). 

Cieoeanne aurocincta EH. v. Martens, 1879, Sitz. Ber. Ges. Naturf. Fr. Berlin 
p. 103. Bagamoyo, Tanganyika Territory. 

Cleopatra bequaertt Dautzenberg and Germain. See p. 296. 

Cleopatra broecki Putzeys. See p. 296. 

Cleopatra broecki var. zonata Putzeys. See p. 296. 

Cleopatra bulimoides (Olivier) =Cyclostoma bulimoides OutviER, 1804, ‘Voyage 
dans Empire Othoman,’ II, p. 39, footnote; (an xm), Atlas, Pl. xxx1, fig. 6. 
Melania xgyptiaca REEVE, 1860, ‘Conchol. Iconica,’ XII, Melania, Pl. xxx1v, fig. 
227. Paludina ngra “Caillaud”’ Kopett, 1909, in Martini and Chemnitz, ‘Syst. 
Conch. Cab., N.F., I, 21, Paludina,’ p. 384. Cyclostoma gaillardott BouRGUIGNAT, 
1855, ‘Aménités Malacologiques,’ I, p. 104, Pl. vu, figs. 5-7. Cleopatra mareotica 
Bovureuienat, 1879, ‘Descript. Moll. Egypte,’ p. 25. Cleopatra lhotellerit BourcuiG- 
NAT, 1879, op. cit., p. 25. Cleopatra laurentt Bourauianat, 1879, op. cit., p. 24. 
Cleopatra raymondi BouRGUIGNAT, 1879, op. cit., p. 23. Paludina trifasciata ‘‘ Par- 
reyss”’ E. v. Martens, 1865, Malakoz. Blatter, XII, p. 208. Paludina vezillata E. v. 
Martens, 1865, op. cit., p. 203. Cleopatra bulimoides var. media Pauuary, 1924, 
Mém. Inst. d’Egypte, VII, 1, p. 33 (states also that Cleopatra pulchella Bourguignat, 
apparently a nomen nudum, was based upon a young specimen of C’ bulimoides). 
Type locality: Kalidje canal, near Alexandria, Egypt. Common in Egypt and ex- 
tending eastward into Syria. 

Cleopatra bulimoides var. bilirata GERMAIN, 1918, Bull. Mus. Hist. Nat. Paris, 
p. 444. Roseires, on the Blue Nile, Anglo-Egyptian Sudan. C. bulimoides var. 
bicarinata PALLARY, 1924, Mém. Inst. d’Egypte, VII, 1, p. 33, appears to be the same. 

Cleopatra bulimoides var. richardt GERMAIN, 1911, ‘Doc. Scientif. Miss. Tilho,’ 
II, p. 200, Pl. 11, figs. 5and6. Lake Chad. 

Cleopatra bulimoides var. unilirata GERMAIN, 1911, ‘Doc. Scientif. Miss. Tilho,’ 
II, p. 199, Pl. 1, figs. 22-24. Lake Chad. 

Cleopatra bulimoides var. welwitscht E. v. MARTENS, 1897, ‘Deutsch Ost Afr., IV, 
Beschalte Weichth.,’ p. 185. Dungo, Pungo Andongo district, Angola. 

Cleopatra cara Pilsbry and Bequaert. Seep. 294. 

Cleopatra cameron BourGuienat, 1879, ‘Descript. Moll. Egypte,’ p.21. Kingani 
River near Bagamoyo, Tanganyika Territory. 

Cleopatra congener Preston, 1913, Rev. Zool. Afric., III, 1, p. 59, Pl. i he. ), 
Lake Baringo, Kenya Colony. According to Germain (1919, Bull. Mus. Hist. Nat. 
Paris, p. 264), this is a synonym of C. bulimoides (Olivier). 

Cleopatra cyclostomoides (Kiister) =Paludina cyclostomoides KtsTur, 1852, in 
Martini and Chemnitz, ‘Syst. Conch. Cab., I, 21, Paludina,’ p. 32, Pl. vit, figs. 6-10. 
Egypt. 

Cleopatra cyclostomoides var. ichadiensis GERMAIN, 1908, in A. Chevalier, 
“T, Afrique Centrale Francaise,’ p. 519. Lake Chad. 

Cleopatra dautzenbergi Pilsbry and Bequaert. See p. 294. 
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Cleopatra exarata (E. v. Martens) =Paludomus exarata E. v. MartTEns, 1878, 
Monatsber. Ak. Wiss. Berlin, p. 297, Pl. , figs. 14-16 (as cingulata on Plate). Fin- 
boni, on the coast of Kenya Colony. 

Cleopatra ferruginea (I. and H. C. Lea) = Melania ferruginea I. AND H. C. Lna, 
1850, Proc. Zool. Soc. London, p. 182. Zanzibar. 

Cleopatra guillemet Bourguignat. See p. 297. 

Cleopatra hargeri E. A. Smrr, 1908, Proc. Malacol. Soc. London, PIT 1 p.'13, 
fig. Kalungwesi River, Northeast Rhodesia. 

Cleopatra hirta Dautzenberg and Germain. See p. 297. 

Cleopatra johnstoni E. A. Smith. See p. 297. 

Cleopatra johnstoni var. minor Dautzenberg and Germain. See p. 297. 

Cleopatra jouberti Bourguignat. See p. 297. 

Cleopatra kynganica Bourauienat, 1879, ‘Descript. Moll. Egypte,’ p. 21. Kin- 
gani River near Bagamoyo, Tanganyika Territory. 

Cleopatra langi Pilsbry and Bequaert. See p. 293. 

Cleopatra letourneuxt Boureuianat, 1879, ‘Descript. Moll. Egypte,’ p. 19. 
Kingani River near Bagamoyo , Tanganyika Territory. 

Cleopatra morrelli Preston, 1905, Proc. Malacol. Soc. London, VI, 5, p. 300, fig. 
3. Just above the Victoria Falls, in the Zambezi River, Rhodesia. 

Cleopatra morrelli var. costata Preston, 1905, Proc. Malacol. Soc. London, VI, 
5, p. 301, fig. 4 (on p. 300). Just above the Victoria Falls, in the Zambezi River, 
Rhedesis: 

Cleopatra mterizensis Ninvata: AND STANDEN, 1907, Mem. Manchester Litt. 
Phil So0¢5 Li, No.4, p.. 5) Ph; fig: 2° Mterize Bay. a tributary of the Loangwa. 
River, Thodesia: 

Cloopatka mweruensis E, A. Smith. See p. 297. 

Cleopatra nsendweensis (Dupuis and Putzeys). See p. 295. 

Cleopatra nsendweensis katangana Pilsbry and Bequaert. See p. 296. 

Cleopatra pauli BouRGUIGNAT, 1885, ‘Moll. Choa,’ p. 27, Pl., fig. 3. Hauash 
River, Abyssinia. 

Cleopatra percarinata BouRGUIGNAT, 1885, ‘Moll. Ghow? Dp: so, Fl, tie. 2. Lake 
Haussa, Abyssinia. 

Cleopatra pirothi Jickeli. See. p. 298 

Cleopatra pirothi var. elata Dautzenberg and Germain. See p. 298. 

Cleopatra pirotht var. unicarinata E. v. Martens, 1886, Sitz. Ber. Ges. Naturf. 
Fr. Berlin, p.126.. Subfossil with the typical form in Fayum, Egypt. 

Cleopatra pirotht var. rufolirata GERMAIN, 1919, Bull. Mus. Hist. Nat. Paris, 
p. 119. Lealui on the Upper Zambezi, Northwest Rhodesia. 

Cleopatra poutrint GERMAIN, 1909, Bull. Mus. Hist. Nat. Paris, p. 376; op. cit., 
p. 288, fig. 66. Eguei Region, east of Lake Chad. 

Cleopatra rugosa CONNOLLY, 1925, Ann. Mag. Nat. Hist., (9) XVI, p. 424. 
Aggherrer, Italian Somaliland. 

Cleopatra schoutedent Dautzenberg and Germain. See p. 298. 

Cleopatra senegalensis (Morelet) = Paludina senegalensis MoRELET, 1860, Journ. 
de Conchyl., VIII, p. 190. Podor, Senegal River. Is this a true Cleopatra? 

Cleopatra smitht ANcEY, 1906, The Nautilus, XX, p.45. Chozi River, an affluent 
of the Chambezi River, Northeast Rhodesia. 
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Cleopatra soleilleti Bourautenat, 1885, ‘Moll. Choa,’ p. 28, PL. » fig. 1. Lake 
Haussa, Abyssinia. 

Cleans irisulcata Germain. See p. 298. 

Cleopatra trisulcata var. foai Germain. See p. 298. . 

Cleopatra verreauxiana Bourcuienat, 1856, ‘Aménités Malacologiques,’ I, p. 
181, Pl.xx, figs; 25-27. Nile. 

Cleopatra zanguebarensis (Petit) = Melania zanguebarensis Perit, 1851, Journ. de 
Conchyl., II, p. 263, Pl. vir, fig. 1. Cleopatra zanguebarica BourGuIGNAT, 1889, 
‘Moll. Afrique Equator.,’ p. 164. Zanzibar. 


a b c d 


Fig. 51. a-d, Cleopatra langi Pilsbry and Bequaert. Type (c) and paratypes (a 
.and d). Stanleyville, Xx 3. 


Cleopatra langi, new species 
Text Figures 5la-d and 52 


Stanleyville (Lang and Chapin Coll.; March, 1915). 

The shell is imperforate, rather broad and short, the aperture more than half the 
total length; somewhat biconic, being typically carinate at the periphery; between 
old gold and primuline yellow, the earlier whorls narrowly banded with reddish brown 
next to the suture, above and below, and in the median keel; these bands not extend- 
ing upon the last whorl. Nearly three moderately convex whorls remain in the type, 
less than two in some adult shells. The penult and earlier ones have a keel in the 
middle, another partly concealed in the suture. The surface is rather glossy, marked 
with light growth lines. The aperture is large, ovate; outer lip thin; the concave 
columella rather heavily calloused; parietal callus very thin, transparent. There is 
a slight basal projection at the junction of the columellar and external margins. 

Length, 8.8 mm.; diameter, 6 mm.; length of aperture, 5.56 mm.; nearly three 
whorls remaining. Type. Fig. 5lc. 

While this species has some resemblance to C. pirothi Jickeli, C. 
mweruensis E. A. Smith, and other carinate species, it differs by the short 
but broad shape and the complete closure of the umbilicus. 

A young shell, 4.7 mm. long, has 4% whorls. The first two are 
strongly convex; a vertical ripple or two then mark the end_of the em- 
bryonic stage, after which a median red-brown keel and one immediately 
above the suture begin, at first weakly, soon stronger. The spire has a 
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staged appearance. The last whorl shows these colored keels and also a 
group of two or three spiral threads occupying a red-brown tract around 
the columella. The axis is imperforate (Fig. 52). 

In one adult specimen, 9.2 mm. long, the keel midway between 
periphery and suture (as well as that on the peri phery) remain strong to 
the end of the last whorl, and there are two distinct cords around the 
columellar region, but no colored tract there (Fig. 51a). This example 
retains early characters lost in what we select as typical C. langt. 

In two examples the peripheral keel is reduced to a mere angle, 

which becomes obsolete on the last part of the whorl. The band of the 
upper surface extends upon the last whorl (Fig. 51d). 


Fig, 52 


Fig. 52. Cleopatra langi Pilsbry and Bequaert Young, Ay mm. ‘ong. Stan- 
leyville 
Big. 53. Cleopatra cara Pilsbry and Bequaert. Type. Stanleyville. 


Cleopatra cara, new species 
i Text Figure 53 
Stanleyville (Lang and Chapin Coll.; March, 1915). 


The shell is short; broad, narrowly umbilicate, the umbilicus bounded by a keel; 
rather solid, blackish-brown. The four whorls are strongly convex. Sculpture of 
strong, somewhat unequal spiral cords narrower than their intervals, one at the 
shoulder being slightly larger. On the last whorl there are 12 of these cords in the 
type; in the younger paratypes 10 is the usual number. The intervals have extremely 
close and fine axial strize. The aperture is large, nearly circular except for a wide angle 
above. Outer lip crenulate, thin. Columella concave, with a rather heavy blackish- | 
violet callus. Parietal callus short, rather strong. 

Length, 5.0 mm.; diameter, 4.0 mm.; length of aperture, 3 mm. 


A well-characterized species by its short, umbilicate shell. 
Cleopatra dautzenbergi, new species 
Text Figure 54 


Paludomus ferrugineus Lea form minor DAUTZENBERG AND GERMAIN, 1914, Rev. 
Zool. Afric., IV, 1, p. 61 (without description, figure, or dimensions). 
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Lovoi River, near Kikondja (J. Bequaert Coll.). 


This appears to be specifically distinct from C. ferruginea (Lea) (?africana E.v. 
Martens) by its more globose last whorl and the much shorter spire. The shell is 
quite solid, isabella color or slightly darker, shiny, faintly striate by lines of growth. 
The spire is eroded in all seen, but clearly would be short. The aperture is rather 
widely oval, angular above, vinaceous-brown within. Columellar callus soiled white. 
The axis is imperforate. : 

Length, 11.6 mm.; diameter, 8.6 mm.; length of aperture, 8.0 mm. 

The operculum is strongly concave externally. 

The species has a more globose last whorl and a wider aperture than 
C. nsendweensis, which also is more lengthened. 

The true Cleopatra ferruginea (Lea) appears to be a species of East 
Africa and has not yet been detected within the territory of the Belgian 


Congo. 


Fig. 54 Fig. 55 


Fig. 54. Cleopatra dautzenbergi Pilsbry and Bequaert, Type. X 3. 
Fig.55. a, Cleopatra nsendweensis Putzeys. Panda River. X 2, 6, Cleopatra 
nsendweensis katangana Pilsbry and Bequaert. Type. X 2. 


Cleopatra nsendweensis (Dupuis and Putzeys) 
) Text Figure 55a 7 : 

Cleopatra bulimoides var. nsendweensis Dupuis AND Purzeys, 1901, Ann. Soe. 
Malacol. Belgique, XXXVI, Bull. Séances, p. lv. DAvuTZENBERG AND GERMAIN; 
1914, Rev. Zool. Afric., IV, 1, p. 56. 

Nsendwe (type locality); Nyangwe; Lokandu (Dupuis Coll.). Kindu; Kalilo 
(on the Luapula River); Kibombo (J. Bequaert Coll.). — | 

Panda River near Likasi (Mich. Bequaert Coll.): Stanleyville, 1 
specimen from the Tshopo River (J. Bequaert Coll.). 

The specimens from Kibombo and the Panda River belong to Daut- 
zenberg and Germain’s form major. 

Dupuis’ var. nsendweensis appears specifically distinct from C. 
bulimoides by the characters already pointed out by Mr. Dupuis. Not 
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only is the umbilicus reduced or closed, but the slope of the whorl around 
it is different. The early whorls show no trace of the angulation present in 
early stages of C. bulimoides when unworn. The length is 12 to 15mm. 4 

Cleopatra hargeri E. A. Smith, 1908, Proc. Malacol. Soc. London, 
VIII, 1, p. 13, fig., from the Kalungwesi River, an eastern affluent of 
Lake oars: appears from the description and figure to be very closely 
related to C. nsendweensis. 


Cleopatra nsendweensis katangana, new subspecies 
Text Figure 55b 

Cleopatra bulimoides DAUTZENBERG AND GERMAIN, 1914, Rev. Zool. Afric., IV» 
1, p. 56 (not of Olivier). 

Specimens from the Luvua River, between Kiambi and Ankoro, 
recorded by Dautzenberg and Germain as C. bulimoides, are a form 
or race of nsendweensis which may be defined thus: 

The margin of the very narrow umbilicus or perforation is noticeably angular. 
Narrow bands accompany those near the suture and the periphery, below the principal 
bands. Color asin nsendweensis, buffy olive with chestnut-brown bands. 

Length, 11.0 mm. (apex eroded); diameter, 6.5 mm. 

The true C. bulimordes (Olivier) has not yet been found in the Bel- 
gian Congo. Specimens from Dungo in the Pungo Andongo District, 
Angola, referred by«eMorelet to C. bulzmoides (1868, ‘Voy. Welwitsch, 
Moll. Terr. et Fluv.,’ p. 96) are before us. They have been rightly 
named by v. Martens (1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth..,’ 
p. 185) as a distinct variety welwitscht. They may even prove specifically 
distinct for the reasons given by v. Martens, to which we may add that 
they lack any trace of the spiral keel on the early whorls. 


Other Species of Cleopatra Recorded from the Belgian Congo 


Cleopatra bequaertt Dautzenberg and Germain 


Cleopaira bequaertt DAUTZENBERG AND GERMAIN, 1914, Rev. Zool. Afric., IV, 1, 
p. 59, PI. rv, figs. 1-6. 
Lualaba River at Kindu (type locality; J. Bequaert Coll.). 


Cleopatra broecki Putzeys 


Cleopatra broecki Purzmys, 1899, Ann. Soc. Malacol. Belgique, XXXIV, Bull. 
Séances, p. lx, fig. 16. Kopenr, 1909, in Martini and Chemnitz, ‘Syst. Conch. Cab., 
n.F., II, 21a, Paludina,’ p. 398, Pl. uxxv1, fig. 18. 

‘On valves of Etheria in the Aruwimi River (type locality). 


Cleopatra broecki var. zonata Putzeys 


Cleopatra broecki var. zonata Putzrys, 1899, Ann. Soc. Malacol. Belgique, 
XXXIV, Bull. Séances, p. Ix. 


Aruwimi River fives locality). 
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Cleopatra guillemet Bourguignat 


Cleopatra guillemei BourauiGNnat, 1885, ‘Esp. Nouv. Ouk. Tanganika,’ p. 6 
(type locality: southern shore of Lake Victoria). E. v. Martens, 1897, ‘Deutsch 
Ost Afr., IV, Beschalte Weichth.,’ p. 186. ANcEY, 1907, Bull. Scientif. France et 
Belgique, (5) IX, (1906), p. 250. ; 

Cleopatra guillemeti BourGuiGNnat, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. 
Iv, fig. 4; 1890, Ann. Sc. Nat. Zool., (7) X, p. 46, Pl. Iv, fig. 4. E. A. Smrru, 1904, 
Proc. Malacol. Soc. London, VI, 2, p. 99. GERMAIN, 1905, Bull. Mus. Hist. Nat. Paris, 
p. 257; 1908, ‘Rés. Scientif. Voy. Afrique Foa,’ p. 668. KosxEur, 1909, in Martini 
and Chemnitz, ‘Syst. Conch. Cab., n.F., II, 21a, Paludina,’ p. 394, Pl. uxxv1, 
figs. 18 and 14. 

Lake Tanganyika: near the mouth of the Malagarazi River, on the eastern shore. 


Cleopatra hirta Dautzenberg and Germain 


Cleopatra hirta DAUTZENBERG AND GERMAIN, 1914, Rev. Zool. Afric., EV cep. 
59, Pl. 1v, figs. 11-14. ! 
Lualaba River at Nyangwe (type locality; J. Bequaert Coll.). 


Cleopatra johnstoni EK. A. Smith 


Cleopatra johnstont KE. A. Smiru, 1893, Proc. Zool. Soc. London, p. 637, Pl. Lx, 
fig. 9. E.v. Marrens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 186. 
DavtTzenBERG, 1901, Ann. Soc. Malacol. Belgique, XXXVI, Mémoires, p. 6, Pl. 1, 
figs. 9-12. DauTzENBERG AND GERMAIN, 1914, Rev. Zool. Afric., IV, 1, p. 57. 
Kose rt, 1909, in Martini and Chemnitz,‘Syst. Conch. Cab., n. F., II, 21a, Paludina,’ 
p. 398, Pl. ixxyviie. 19. 

_ Originally described from Lake Moero without more definite locality (R. Craw- 

shay Coll.). 

Lake Moero: Pweto (Lemaire Coll.); Kilwa; Lukonzolwa (J. Bequaert Coll.). 
Also at Kalilo, 10°S., in the Luapala River near its mouth in Lake Moero (J. Bequaert 
Coll.), and at Kasenga in the same river (Stappers Coll.). 


Cleopatra johnstont var. minor Dautzenberg and Germain 


Cleopatra johnstont var. minor DAUTZENBERG AND GERMAIN, 1914, Rev. Zool. 
Afric., LV, ec. 
Luvua River, between Ankoro and Kiambi (type locality; J. Bequaert Coll.). 


Cleopatra joubertt Bourguignat 


Cleopatra joubertt BourGuIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. rv, 
fig. 3; 1890, Ann. Sc. Nat. Zool., (7) X, p. 48, Pl. rv, fig..38. E. A. Smrru, 1904, Proc. 
Malacol. Soc. London, VI, 2, p. 100. ANncry, 1907, Bull. Scientif. France et Belgique, 
(5) TX, (1906), p. 250. Kosett, 1909, in Martini and Chemnitz, ‘Syst. Conch. Cab., 
n.F., I, 21a; Pahudineg/ poo), 2). ume vi, Ge. 16, 

Eastern shore of Lake Tanganyika near the mouth of the Malagarazi River (type 
locality). | 

Cleopatra mweruensis E. A. Smith 

Cleopatra mweruensis E. A. SmirH, 1893, Proe. Zool. Soc. London, p. 637, Pl. 
LIx, fig. 10. E. v. Marrens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 
189. Germain, 1908, in A. Chevalier, ‘L’ Afrique Centrale Frangaise,’ p. 520. 
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DAUTZENBERG AND GERMAIN, 1914, Rev. Zool. Afric., IV, 1, p.57. Koxsrtr, 1909, in 
Martini and Chemnitz, ‘Syst. Conch. Cab., n.F., I, 21a, Paludina,’ p. 399, PI. 
Exxviy feo: 

Originally described from Lake Moero (R. Crawshay Coll.) without more definite 
locality. 

Lake Moero: Kilwa (J. Bequaert Coll.). 

Germain (1908) records this species from the Chari River. 


Cleopatra pirothi Jickeli 

Cleopatra pirothi Jicke11, 1881, Jahrb. Deutsch. Malakoz. Ges., VIII, p. 338 
(type locality: Abyssinia, exact locality not indicated). E. v. MARTEns, 1897, 
‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 185. Koxerxr, 1909, in Martini and 
Chemnitz, ‘Syst. Conch. Cab., n.F., II, 21a, Paludina,’ p. 407. 

Cleopatra emini E. A . Smiru, 1888, Proc. Zool. Soc. London, p. 54, fig. 2 (type 
locality: Lake Albert). J. Turexn, 1911, ‘Wiss. Ergebn. D. Z. Afr. Exp. (1907-08),’ 
III, p. 210. Koxsewr, 1909, in Martini and Chemnitz, ‘Syst. Conch. Cab., N.F., II, 
21a, Paludina,’ p. 391, Pl. txxvi, fig. 8. 

Lake Albert: Kassenje on the southwestern shore (Stuhlmann Coll.). 


Cleopatra pirothi var. elata Dautzenberg and Germain 


Cleopatra pirothi var. elata DAUTZENBERG AND GERMAIN, 1914, Rev. Zool. Afric., 
TVA pot 
Lualaba River at Bulongo, 9° S. (near Bukama; type locality; J. Bequaert Coll.). 


Cleopatra schoutedent Dautzenberg and Germain 

Cleopatra schoutedent DAUTZENBERG AND GERMAIN, 1914, Rev. Zool. Afric., IV 
1, p. 58, Pl. 1v, figs. 15 and 16. 

Lualaba River at Kindu (type locality), Nyangwe, and Kibombo; Luvua River 
between Ankoro and Kiambi; Lualaba River between Ankoro and Kikondja (J. 
Bequaert Coll.). 

Cleopatra trisulcata Germain 

Cleopatra trisulcata GERMAIN, 1905, Bull. Mus. Hist. Nat. Paris, p. 257; 1908, 
‘Rés. Scientif. Voy. Afrique Foa,’ p. 665, figs. 19 and 20 (on page 666). KoBELt, 
1909, in Martini and Chemnitz, ‘Syst. Conch. Cab., n.F., II, 21a, Paludina,’ p. 407. 

Southern end of Lake Tanganyika (type locality; Fo& Coll.). 


Cleopatra trisulcata var. foat Germain 


Cleopatra trisulcata var. foat GERMAIN, 1905, Bull. Mus. Hist. Nat. Paris, p. 257; 
1908, ‘Rés. Scientif. Voy. Afrique Foa,’ p. 667, figs. 21 and 22. Kosxrtt, 1909, in 
Martini and Chemnitz, ‘Syst. Conch. Cab., N.F., II, 21a, Paludina,’ p. 407. 

Southern end of Lake Tanganyika (type locality; Foa Coll.). 


Thalassoid Melaniide of Lake Tanganyika 


The thalassoid or so-called ‘“‘halolimnic’’! mollusks of Tanganyika 
have been distributed by some authors in several families of marine 


a Fi has pointed oe the ae eee merely refers to the resemblance of these forms to 
@ shells alolimnic, or sea-lake mollusks, denotes marine forms which have been transf 
lake dwellers, the hypothesis of J. E. S. Moore and others. rental 
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gastropods, or referred to Mesozoic genera of marine or fresh-water 
shells. KE. A. Smith has referred part of the genera to the Melaniide 
(=Thiaride), leaving many others without family affiliations. Pel- 
seneer’ has placed Spekia, Tanganyicia, Limnotrochus, and Chytra in the 
family Hydrobiidee (=Amnicolide), Nassopsis (=Lavigeria) and By- 
thoceras in the Melaniide, and Tiphobia and Bathanalia in the Tipho- 
bide. In a note written later? he concluded ‘that all the ‘halolimnic’ 
_ forms belong to the family Melaniide or to very closely related types.” 
We agree with this conclusion. With the exception of the Syrnolopsi- 
dee, the entire series, so far as their structure is known, appears to be 
melanid. Certainly none of them are hydrobiid and the characters 
assigned for the Tiphobiide do not distinguish that group from Melaniide. 
Thiele’s view of Lavigeria was alluded to on p. 249. 


\ 
Fig. 56. Opercula of: a, Limnotrochus thomsoni E. A. Smith; b, Paramelania 
damont (EK. A Smith); c, Lavigerta grandis (HK. A. Smith) (copy of Smith’s figure). 


The opercula of these shells are of three types, as follows: © 

1.—PavcisPIRAL (Fig. 56a), with nucleus below the center or at 
about the lower third: Bathanalia, Limnotrochus, Chytra, and Giraudia. 
This is the well-known littorinoid or ‘‘paleomelanian”’ operculum, a 
primitive type found in many diverse thiarids. 
. 2.—SuBSPIRAL (Fig. 56c). These genera have the extreme form of 
the ‘“‘neomelanian” type, with marginal nucleus: Lavigeria and EKdgaria. 
This type of operculum is found also in many branches of the family of 
melanians, doubtless evolved from the paucispiral type. 

3.—CONCENTRIC AROUND A PauctsprraL CENTER (Fig. 560): ° 
Tanganyicia, Reymondia, Tiphobia, Paramelania, Bythoceras, and 
Spekia. This relatively evolved form of operculum occurs also in Cleo- 
patra and Paludomus among the melanians. Also in Bulimus (= Bithy- 
nia), Lioplax, and elsewhere. It has evidently arisen independently 
many times from the paucispiral type. 

The radulz are of two types: 


11906 ‘A Treatise on Zoology, V, Mollusca,’ p. 154. 
21907, Rept. Brit. Asso. Adv. Sci., (1906), p.602. 
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1. Side teeth not more than usually elongate, the marginals being 
rather short: Lavigeria, Spekia, and perhaps Giraudia and Reymondza. 
2. Side teeth much lengthened, the two marginals nearly alike; 
the radula very small and weak (2 mm. long, 0.4 mm. wide in the large 
Paramelania damoni, Fig. 57). This group comprises all of the other 
genera, so far as known. | 
Radule similar to these two types are found in various other 
Melaniide. The second type is somewhat individualized by the shape 
of the lateral tooth, but still is not greatly unlike Melanoides. 


Fig. 57 a-b, Teeth of Paramelania damon (E. A. Smith). At 6 a central 
tilted back to show full length of the cusps. 


Tiphobia, Bathanalia, and Lavigeria are viviparous, having the 
last part of the oviduct enlarged to form a brood pouch in the mantle, 
as in Melanoides and Viiparus. Tanganyicia has a genital groove on 
the side of the foot leading across to a brood pouch on the left side of 
the head, and_.is also viviparous. This seems to be a structure special to 
this very divergent genus. It is entirely analogous to the brood pouch 
of the Oriental region genus Antimelania Fischer and Crosse,! but, from 
its different position, apparently evolved independently. So far as is 
known, Limnotrochus, Paramelania and Spekia are oviparous. 

The series gives the impression that a few rather generalized types of 
Melantide have been long isolated under highly favorable conditions, 
without much competition with gastropods of other families, and with 
ample time for adaptation into forms of shore and deep water and rock 
or mud bottoms. The shells of many genera show mature stages of 


1Type by present designation: Melania variabilis Benson. 
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sculpture evolution; few, such as Limnotrochus, have characteristics 
of old age. 

These conclusions are substantially those reached by Boulenger 
respecting the fishes, and by Calman in dealing with the macrurous 
Crustacea; also by Cunnington in his excellent résumé of the Tanganyi- 
kan fauna and flora.1_ They give no support to the hypothesis that the 
Tanganyikan fauna is directly traceable to the marine inhabitants of an 
arm of the Jurassic sea. 


Key to the Genera of Tanganyikan Melaniide 


Many Tanganyikan shells have been collected without the opercu- 
Jum or soft parts. We have therefore framed the following key from the 
shells alone, as more widely useful than one employing characters more 
fundamental. , 


1. Shellamise thor nese soos a ee ee ee goody OP RO 2. 
Shell very distinctly or stronely sculptured 009 ee i a ee 5- 

2. Shell semiglobose or oval, dark colored, with a very short spire. Aperture large 
and very oblique; a broad, concave columellar area bounded by a sharp 


ridge on the base giving it a circular appearance...... Spekia Bourguignat. 
Without the above-mentioned characters oo... ao Pe ee ae oe 3. 
3. Spire very short; surface marked with fine, dark spiral lines...... ale 4. 
Spiré Producers wenion ir s eee  e ae, .Baizea Bourguignat. 


Reymondia Bourguignat. 

Bridouxia Bourguignat. 

4. Shell oval; neritinoid; inner lip covered with a very heavy callus, spreading 
forward. Snel Sanstew. G35 a ae is es Stanleya Bourguignat. 

Inner lip thickened, but without a forwardly spreading adnate callus; often 
TliMahe: OF A OUeARe Se eta nee ene Tanganyicia Crosse. 

5. Rather capacious, large shells, with the shoulder angular and bearing sub- 
horizontal, radiating spines.. hy Vik ena sane eee 

Solid, umbilicate or perforate te if prockiforn or Ct itniniee came not ee 
opel Nearly circular aperture with continuous peristome. Silene of 


granose spirals UPOMe BO es at Ga a ee Es 
Imperforate, more or less lengthened, with spiral sculpture and oval or ovate 
PONT NITS aie alas Ga ar ae a hue Hah Uh eal OC at a ig ca aa a rn See 8. 

6. Imperforate, top-shaped, the spire short. Last whorl and aperture tapering 
downward to a charinelled beak... or eee. Tiphobia E. A. Smith. 


Umbilicate, the spire rather long, the aperture rounded basally. 
Bathanalia J. E. 8S. Moore. 
7. Shell higher than wide, turbinate, perforate...... Inmnotrochus E. A. Smith. 


Shell wider than high, trochiform with flat base, umbilicate. 
Chytra J. E. 8. Moore. 


iw. A. Cunnington, 1920, Proc. Zool. Soc. London, p. 603. 
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8. Sculpture of close, even, spiral cords and weak axial ripples. Small (less than 
8 mm. long), ovate-conic, yas thick, simply concave columella. 
Lechaptoisia Ancey. 
Sculpture of spiral cords or threads and axial folds or ribs. Generally over 10 


‘mm. tone.” Wolumelia thick. 7407... ae 2/0 Vo i a a a 9. 
9. Peristome thickened or produced outside at both ends of the aperture... .10. 
Peristome hot thickened ontwardly atthe ends. yee. e ees ee ees A. 


10. Peristome thickened outside but not produced at the ends of the aperture. 


Paramelania E. A. Smith. 
Peristome produced into a horn at the upper or at both ends. 


Paramelania subgenus Bythoceras J. E. S. Moore. 
11. Columella having at its base a low, rounded prominence, or tapering to a point. 


Joubertia Bourguignat. 

Lavigeria Bourguignat. 

| 3 Randabelia Bourguignat. 

Columella simply concave........... Hirthia Ancey and Edgaria Bourguignat. 

As the Congo Expedition did not visit the region of Tanganyika, we 

merely list the species to complete our Belgian Congo and African cata- 

logue. The industry of Bourguignat, who did not distinguish between 

individual mutations and racial forms, has so overloaded the list of 

species that no proper revision can be made without access to his collec- 
tion. In the treatment of species we mainly follow E. A. Smith.’ 


Fig. 58. Teeth of Tanganyicia rufofilosa (E. A. Smith) 


Tanganyicia GROUP 
Solid, imperforate or rimate, smooth or spirally engraved shells, oval, with very 


short or conic spire. Operculum concentric around a paucispiral center, or wholly 


paucispiral. Radula (Fig. 58) with long side teeth. Viviparous; a brood pouch on 
the left of the head (in Tanganyicia and Giraudia). 


Nothing is known of the anatomy or operculum of Stanleya, Coul- 
boisia, Baizea, or Bridousxia. 


Tanganyzcia lives on stones in shallow water. 


11904, Proc. Malacol. Soc. London, VI, 2, pp. 77-104. 
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TANGANYICIA Crosse 


Tanganyicia Crosse, 1881, Journ. de Conchyl., XXIX, p. 123. Monotype: 
Inthoglyphus rufofilosus E. A. Secith. 

Tanganikia Boureuienat, 1885, ‘Notice Prodrom. Moll. Giraud Tanganika,’ 
pp. 10 and 41; emendation of Tanganyicia Crosse. Type by present designation: 
Tanganikia maunoiriana Bourguignat = Tanganyicia rufofilosa (E. A. Smith). 

Cambieria Bourcuienat, 1885, ‘Notice Prodrom. Moll. Giraud Tanganika,’ 
p. 42. Monotype: Lithoglyphus rufofilosus E. A. Smith. 

Hautteceuria BourGuIGNat, 1885, ‘Notice Prodrom. Moll. Giraud Tanganika,’ 
p. 46. Type by designation of Germain (1908, ‘Rés. Scientif. Voy. Afrique Foi,’ 
p. 644): Hautteceuria soluta Bourguignat. 

Tanganyikia GERMAIN, 1908, ‘Rés. Scientif. one Afrique Foa,’ p. 642. Emenda- 
tion of Tanganyicia Crosse. 


e f g h D 


Fig. 59. a-b, Tanganyicia, an undertermined form from Tembwe _ c-i, Tan- 
ganyicia rufofilosa (EK. A. Smith); c, e-h, from Moliro. x 1% 


EK. A. Smith (1904) and Ancey (1907) accept only one species in 
the genus. Germain (1908), however, after studying some of Bourguig- 
nat’s types, concludes that four species may be recognized, which he 
distributes among the two subgenera Tanganyicia and Hautteceuria. 
In the material which we have examined there are, we believe, a number 
of forms which are at least racially or perhaps even specifically distinct. 
We therefore provisionally accept Germain’s conclusions. 

Our figures represent two forms, probably different species. Figs. 
59c to 7 are varying forms of 7. rufofilosa. This is imperforate in the 
young (Fig. 59g, length 7.4 mm.) but becomes rimate or quasiumbilicate 
with age. Fig. 59c, e-h are from Moliro (Pilette Coll.), d and 7 not de- 
finitely localized. Fig. 59a, 6 are apparently a different species, from 
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Tembwe (Hubert Coll.), imperforate or barely perforate in the fully 
adult stage. We are uncertain which of the many names belongs to this 
form. 

In the typical species of Tanganyicia the aperture is entire and 
broadly rounded basally. In forms referred to Hautteceurza the base of 
the shell is angular, the aperture somewhat angular basally, with a 
small sinus there. 


Tanganyicia reymondi (Bourguignat) 

Hautteceuria duveyrieriana BourGuIGNAT, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 538; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. vir, figs. 4-6; 1890, 
Ann. Se. Nat. Zool., (7) X, p. 108, Pl. vit, figs. 4-6 (Pambete). 

Hautteceuria buritont Bourcuienat, 1888, ‘Iconogr. Malacol. Tanganika,’ PI. 
vul, figs. 1-8; 1890, Ann. Se. Nat. Zool., (7) X, p. 938, Pl. vu, figs. 1-3 (Mpala, 
Kibanga). 

 Hauttieceeuria levesquiana BouRGUIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ 
Pl. vit, figs. 9-11; 1890, Ann. Sc. Nat. Zool., (7) X, p. 112, Pl. vit, figs. 9-11 
(Kibanga). 

Hautteceuria locardiana BourGuicNatT, 1888, ‘Iconogr. Malacol. Tanganika,’ 
_ Pl. vu, figs. 12-14; 1890, Ann. Se. Nat. Zool., (7) X, p. 118, Pl. vim, figs. 12-14 
(Kibanga). 

Hautteceuria maunoiriana BOoURGUIGNAT, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 55; 1888, ‘Iconogr. Malacol. Tanganyika,’ Pl. vit, figs. 7-8; 1890, 
Ann. Sc. Nat. Zool., (7) X, p. 111, Pl. vt, figs. 7-8 (Pambete). 

Hautteceuria reymondt BourGuIGNAT, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 54; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. vim, figs. 1-3; 1890, 
Ann. Sc. Nat. Zool., (7) X, p. 109, Pl. vitt, figs. 1-8 (Pambete, Kibanga). ; 

Tanganyjkia (Hautteceuria) reymondi Bourguignat. GERMAIN, 1908, £Rés. 
Scientif. Voy. Afrique Foa,’ p. 645. : 

Lake Tanganyika: Pambete (type locality of both dweyrieriana and maunoitri- 
ana); Kibanga; Mpala. 


Tanganyicia fagotiana (Bourguignat) 

Tangamkia fagotiana Bourauienat, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 43; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. v, figs. 20-21; 1890, 
Ann. Se. Nat. Zpol., (7) X, p. 81, Pl. v, figs. 20-21 (Ujiji, Toa, Pambete). 

Tanganyikia fagoti Bourguignat. GERMAIN, 1908, ‘Rés. Scientif. Voy. Afrique 
Foa,’ p. 648, footnote. 

Ponennin giraudi BoureuiIeNat, 1885, ‘Notice Prodrom. Moll. Giraud Tanga- 
nika,’ p. 44; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. v, figs. 16-17; 1890, Ann. Sc. 
Nat. Zool., (7) X, p. 84, Pl. v, figs. 16-17 (Kapampa). 

Papa opalina BourGuIGNaT, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. V, 
figs. 18-19; 1890, Ann. Sc. Nat. Zool. (7) X, p. 83, Pl. v, figs. 18-19 (Kibanga). 

Lake Torvahi vier, originally déseribed oir Ujiji, Toa, and Pambete, without 
definite indication of type locality; Kapampa; Kibanga. 
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Tanganyicta soluta (Bourguignat) 

Hautteceuria milne-edwardsiana BourGuicNnat, 1885, ‘Notice Prodrom. Moll. 
Giraud Tanganika,’ p. 50; 1888, ‘Iconogr. Malacol. eee ee Pl. vir, figs. 12-14; 
1890, Ann. Se. Nat. Zool., (7) < p. 100, Pl. vit, figs. 12-14 (Pambete). 

Hautteceuria beimou qi Bone ae 1888, ‘Iconogr. Malacol. Tanganika,’ 
Pl. vir, figs. 20-21; 1890, Ann. Se. Nat. Zool., (7) X, p..104, Pl. yar, figs.. 20-21 
(Kibanene 

Hautteceuria charmetanti Boureuienat, 1888, ‘Iconogr. Malacol. Tanganika,’ 
Pl. vir, figs. 15-17; 1890, Ann. Se. Nat. Zool., (7) Mee 101, Pl. vu, figs. 15-17 (Pam- 
bete, Mpala, Kibanea: 

H autteceuria soluta BouRGUIGNAT, 1885, ‘Notice Prodrom. Moll. Giraud Tan- 
ganika,’ p. 51; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. vm, figs. 18-19; 1890, Ann. 
Sc. Nat. Zool., (7) X, p. 103, Pl. vu, figs. 18-19 (Pambete). 

Tanganytkia (Hautteceurta) soluta Bourguignat. GERMAIN, 1908, ‘Rés. Scientif. 
Voy. Afrique Fca,’ p. 644. 

Tanganyikia (Hautieceuria) soluta var. milne-edwardsi Bourguignat. GERMAIN, 
1908, op. cit., p. 645. 

Lake Tanganyika: Pambete (type locality of milne-edwardsiana ard soluta); 
Kibanga; Mpala. 

The name milne-edwardsiana has page precedence over that of soluta employed 
by Germain, but, according to Opinion 40 of the International Commission, the first 
reviser can select either of several names of even date. 


Tanganyicia rufofilosa (EK. A. Smith) 


Lithoglyphus rufofilosus EK. A. Smiru, 1880, Ann. Mag. Nat. Hist., (5) VI, De 
426; 1881, Proc. Zool. Soc. London, p. 288, Pl. xxxim, figs. 20-20a. Pay ensne. 
1886, fal Mus. Hist. Nat. Belgique, IV, p. 105. J. E. 8. Moors, 1898, Proc. Roy. 
Soc. London, LXII, p. 457, fig. 3. 

Tanganyicia rufofilosa E. A. Smith. Cross, 1881, Journ. de Conchyl., X XIX, 
pp. 125 and 287, Pl. rv, fig. 5.1 CG. B. Sowrrsy, 1894, ‘List of Shells of Lake Tan- 
ganyika,’ p. 2, Pl., fig. 14. E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte 
Weichth.,’ p. 204. J. E. 8S. Moors, 1898, Quart. Jl. Micr. Sci., N.S., XLI, p. 307; 
1903, ‘The Tanganyika Proklem,’ pp. 246-250, figs. 28-382. E. A. Smurrn, 1904, Proc. 
Malacol. Soc. London, VI, 2, p. 92; 1906, Proc. Zool. Soc. London, I, p. 188. ANCEY, 
1907, Bull. Scientif. France et Relgiaue, (5) IX, (1906), pp. 253 and 265: 

Canbenn rufofilosa E. A. Smith. Boureurenat, 1888, ‘Iconogr. Malacol. 
Tanganika,’ Pl. v1, figs. 8-10; 1€90, Ann. Se. Nat. Zool., (7) X, p. 86, Pl. v1, figs. 8-10 
(near Ujiji aoe rem ys 

Tanganyikia rufofilosa K. A. Smith. Gurmain, 1908, ‘Rés. Scientif. Voy. Afrique 
Fc a,’ p. 643, footnote. 

Tanganikia maunoiriana BoureuianatT, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 44 (Mpala and Pambhete). 

Tanganikia ovoidea BOURGUIGNAT, 1885, op. cit., p. 45 (Kapampa). 

Cambieria jouberti BouRGUIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. v1, 
figs. 15-16; 1890, Ann. Sc. Nat. Zool., (7) X, p. 89, PI. v1, figs. 15-16 (Kibanga). 


‘According to Bourguignat, Crosse’s figure refers to his T. fagotiana and not to Smith’s species. 
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Cambieria maunoiriana BoureuienatT, 1888, ‘Iconogr. Malacol. Tanganika,’ 
Pl. vi, figs. 11-12; 1890, Ann. Sc. Nat. Zool., (7) X, p. 87, Pl. v1, figs. 11-12 (Mpala, 
Pambete). 

Cambieria ovoidea BourGuIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. v1, 
figs. 18-14; 1890, Ann. Sc. Nat. Zool., (7) X, p. 88, Pl. vi, figs. 18-14 (Kampampa). 

Lake Tanganyika: originally described from the lake without more definite 
locality (J. Thomson Coll.); at the southern end (W. A. Cunnington Coll.); Ujip; 
. Kigoma; Pambete; Mapala; Kapampa; Kibanga; Albertville (C. Hedley Coll.), 


Tanganyicia rufofilosa var. minuta (Bourguignat) 


Hautteceuria minuta BouRGUIGNAT, 1885, ‘Notice Prodrom. Moll. Giraud Tan- 
_ ganika,’ p. 57; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. vin, figs. 29-31; 1890, Ann. 
Sc. Nat. Zool., (7) X, p. 124, Pl. vu, figs. 29-31 (Mpala, Kibanga). 

Tanganyicia rufofilosa f. minuta Bourguignat. Ancry, 1907, Bull. Scientif. 
France et Belgique, (5) IX, (1906), p. 265. 

Lake Tanganyika: originally described from Mpala and Kibanga, but type 
locality not definitely designated; Ufipa (Lechaptois Coll.). | 

We have given this form varietal rank on the authority of Ancey, who 1 is even 
inclined to regard it as perhaps specifically distinct. 


The types of the following forms, all described by Bourguignat, have not been 
studied thus far and some of them may be individual or local variations of one or 
other of the foregoing species. 


—- Hautteceuria bridouxiana BourGuiIGNaT, 1888, ‘Iconogr. Malacol. Tanganika,’ 
Pl. vuit, figs. 26-28; 1890, Ann. Sc. Nat. Zool., (7) X, p. 122, Pl. vii, figs. 26-28. 
Kibanga, Mpala. 

Hautteceuria cambiert BourGuienat, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 56; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. vii, figs. 28-25; 1890, 
Ann. Se. Nat. Zool., (7) X, p. 121, Pl. vit, figs. 23-25. Mopala, Kibanga. 

Hautteceuria cameroni eens Oe 1888, ‘Iconogr. Malacol. Tanganika,’ 
Pl. vit, figs. 15-17; 1890, Ann. Sc. Nat. Zool., (7) X, p. 118, Pl. vim, figs. 15-17. 
Kibanga. 

Hautteceuria eximia BourGuiGNat, 1885, ‘Notice Prodrom. Moll. Giraud 
‘Tanganika,’ p. 55; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. vim, figs. 20-22; 
1890, Ann. Se. Nat. Zool., (7) X, p. 120, Pl. vit, figs. 20-22. Mpala, Kibanga. 

Hautteceuria giraudi Bourauienat, 1885, ‘Notice Prodrom. Moll. Giraud Tan- 
ganika,’ p. 49; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. vit, figs. 8-9; 1890, Ann. Se. 
Nat. Zool., (7) X, p. 99, Pl. vit, figs. 8-9 (with var. minor, p. 100, from Kibanga). 
On the western shore from the outlet of the Lukuga southward, especially near 
Pambete. 

Tanganikia globosa BourGuIGNAT, 1885, ‘Notice Prodrom. Moll. Giraud Tan- 
ganika,’ p. 46=Hautteceuria minuta var. globosa BourGuiGNaT, 1890, Ann. Sc. 
Nat.-Zool., (7) X, p. 125. Kapampa. 

Hautteceuria hamyana Bourauienat, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 48; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. vir, figs. 6-7; 1890, 
Ann. Se. Nat. Zool., (7) X, p. 92, Pl. vu, figs. 6-7. Pambete. 
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Hautteceuria jouberti BourGuIGNaAT, 1888, ‘Iconogr. Malacol. Tanganika,’ 
Pl. vu, figs. 24-25; 1890, Ann. Sc. Nat. Zool., (7) Xs pe £07. Phi wae; flee) 24-95: 
Kibanga. 

Hautteceuria lavigeriana BouRGUIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ 
Pl. vii, figs. 26-27; 1890, Ann. Sc. Nat. Bunk (7) XA, pois, Pie vat, fies. 26427. 
Patnbeta: 

Hautteceuria macrostoma BouRGUIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ 
Pl. vu, figs. 10-11; 1890, Ann. Sc. Nat. Zool., (7) X, p. 97, Pl. vit, figs. 10-11. Pam- 
bete. 

Hautieceuria moineti BouRGUIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. 
vil, figs. 4-5; 1890, Ann. Sc. Nat. Zool. (7) X, p. 95, Pl. vu, figs. 4-5. Kibanga. 

Hautteceuria pusilla Bomneaai. 1888, 5 aout: Maken! Tanganika,’ PI. 
vill, figs. 32-34; 1890, Ann. Sc. Nat. Zool., (7) X, p. 119, Pl. vit, figs. 32-34. Mpala 
(typical) and a variety at Pambete. 

Hautteceuria servainiana BourRGuUIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ 
Pl. vi, figs. 18-19; 1890, Ann. Sc. Nat. Zool., (7) X, p. 116, Pl. vut,- figs, 18-19. 
- Kibanga and near the mouth of the Luandazi Riven. 

Hautteceuria singularis BourGuieNatT, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 52; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. vir, figs. 22-23; 1890, 
Ann. Sc. Nat. Zool., (7) X, p. 106, Pl. vir, figs. 22-23. Pambete. 


STANLEYA Bourguignat 

Stanleya BouRGUIGNAT, 1885, ‘Notice Prodrom. Moll. Giraud Tanganika,’ p. 86. 
Type by original designation: Inthoglyphus neritoides EK. A. Smith (error for neri- 
tinoides) (not Stanleya of Bourguignat, 1888, nor of Smith, 1904). i 

Rumella Bourauienat, 1885, ‘Notice Prodrom. Moll. Giraud Picea” p. 
89. For Rumella giraudi Boansra anit and FR. milne-edwardsiana Bourguignat, both 
apparently synonyms of Lithoglyphus neritinoides E. A. Smith. Type by erga 
designation: Rumella giraudi Bourguignat. 

As pointed out by H. B. Baker (19238, Proc. Ac. Nat. Sc. Philadel- 
phia, LX XV, p. 174) the fact that Bourguignat had apparently mis- 
identified Smith’s LInthoglyphus neritinoides in no way invalidates his 
designation of that species as the genotype of Stanleya, since he referred 
to Smith’s species by page and figure, and it was later, in 1888, that he 
figured a different species as Stanleya neritoides and his error became 


manifest. 
Stanleya neritinoides (EK. A. Smith) 
Text Figure 60a-b 
Lithoglyphus neritinoides EK. A. Smiru, 1880, Ann. Mag. Nat. Hist., (5) VI, p. 426; 


1881, Proc. Zool. Soc. London, p. 287, Pl. xxx111, fig. 19. 
Tanganyicia (?) neritinoides E. A. Smith. Crosse, 1881, Journ. de Conchyl., 


XXIX, Gage 
Stanleya neritoides E. A. Smith. oen cuca) 1885, ‘Notice Prodrom. Moll. 


Giraud Tanganika,’ p. 87. 
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Lithoglyphus neritoides E. A. Smith. PrisennEr, 1886, Bull. Mus. Hist. mo 
Belgique, IV, p. 106. 

_ Stanleya neritinoides EH. A. Smith. EH. v. MARrrTEns, 1897, ‘Deutsch Ost Afr., tv, 
Beschalte Weichth.,’ p. 214. S. B. Bakr, 1928, Proc. Ac. Nat. Sc. Philadelphia, 
LXXV, p. 174. 

Rumella neritinoides EK. A. Smitu, 1904, Proe. Malacol. Soc. London, VI, p. 98. 
ANcEY, 1907, Bull. Scientif. France et Belgique, (5) LX, (1906), pp. 254 and 265. 

Rumella giraudi BourcuiIeNnarT, 1885, ‘ Notice Predironé: Moll. Giraud Tanganika,’ 
p. 90; 1888, ‘Iconogr. Malacol. Pancake,’ Pl. xvi, figs. 35-87; 1890, Ann. Sc. 
Nat. Zool., (7) X, p. 253, Pl. xvi, figs. 35-37 (Mpala, Kibanga). 

Rumella milne-edwardsiana BoURGUIGNAT, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 91; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xvi, figs. 26-28; 1890, 
Ann. Sc. Nat. Zool., (7) X, p. 258, Pl. xvu, figs. 26-28 (Kapampa). 

Rumella globosa BourGuIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xvi, 
figs. 20-22; 1890, Ann. Sc. Nat. Zool., (7) X, p. 250, Pl. xvu, figs. 20-22. (Mpala, 
Kapampa, Kibanga). 

Rumella callifera BourGuiGgNat, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. 
XVII, figs. 23-25; 1890, Ann. Sc. Nat. Zool., (7) X, p. 251, Pl. xvu, figs. 23-25 
(Kibanga). 


a b 
Fig. 60. a-b, Stanleya neritinoides (E. A. Smith). xX 3. Tembwe Bay 


Kiumella joubertt Bourcuianat, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xvu, 
figs. 29-31; 1890, Ann. Sc. Nat. Goal (7) Xp. 206; Pl. xvi, fies, 29-31 faite 
part of ae Peninsula) . 

Rumella lavigeriana Boureuienat, 1888, ‘Iconogr. Malacol. Tanganika,’ PI. 
XVII, figs. 82-34; 1890, Ann. Sc. Nat. Zool., (7) X, p. 256, Pl. xvu, figs. 32-34 
GS ena): 

Neritina (Stanleya) neritoides . A. Smith. Tryon, 1888, ‘Manual of Conchol.,’ 
Kp. oO, PL x virs foe SO. 

Lake Tanganyika: originally described from the lake without more definite 
locality (Thomson Coll.); Mpala; Kapampa; Kit mee southern part of Ubuari 
Peninsula; Ufipa (Lechaptois Coll.). 


PaizeEa Bourguignat 
Baizea Boureuienat, 1885, ‘Notice Prodrom. Moll. Giraud Tanganika,’ p. 33. 
Monotype: Baizea giraudi Rovreuignat. 


Ponsonbya ANCEY, 1890, Pull. Soc. Malacol. France, VIT, p. 346. Monotype: 
Pon:onbya leucoraphe Ancey. 


1927] Pilsbry-Bequaert, The Aquatic Mollusks of the Belgian Congo 309 


Solid, ovate-conic, imperforate shells, usually brownish with light subsutural 
band, either smooth or having very fine and superficial spiral sculpture. The last 
whorl rising a little, then descending to the aperture. Peristome slightly expanded 
outwardly and more or less thickened. The inner lip thickened, regularly concave. 
Columella often bordered outwardly by a narrow, lunate, flattened or concave area. 

The operculum (in B. (Giraudia) preclara) “consists of a single 
whorl, the nucleus being subcentral, but nearer the lower end; it is 
sub-ovate, being rather narrower below than above.’ — 

According to Pelseneer, “the radula of Giraudia is clearly similar 
to that of the melaniid genus Ancylotus [=Anculosa Say]. The two 
species G. preclara Bourguignat and G. [Reymondia] horet (Smith) have 
radulz so different in structure as to perhaps necessitate their allocation 
to two distinct genera.” | 

B. (Giraudia) preclara lives on rocks in shallow water. 

The conchological features are so similar in the supposed genera 
Baizea, Coulboisia, and Giraudia that it appears absurd to accept all as 
genera until distinctions are found to exist in opercula or soft parts. We 
leave them as subgenera for the moment. 

The special character of Bazzea proper is the possession of a narrow, 
flattened or concave, lunate area bordering the columella. This appears 
occasionally in old individuals of almost any species of Baizea, Coul- 
boisia, or Reymondia, and a similar structure is often seen in various 
Amnicolide. It has very little systematic value. 


Subgenus BaIzEA, proper 
| Baizea giraud: Bourguignat 
Baizea giraudi Boureuianat, 1885, ‘Notice Prodrom. Moll. Giraud Tan- 


ganika,’ p. 34; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. rv, figs. 17-19; 1890, Ann. - 


Se. Nat. Zool., (7) X, p. 60, Pl. rv, figs. 17-19. G. B. Sowrersy, 1894, ‘List of Shells 
of Lake Tanganyika,’ p. 2, Pl., fig. 12. Ancry, 1894, Bull. Soc. Zool. France, XIX, 
p. 28. E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 205. 
E. A. Smrru, 1904, Proc. Malacol. Soc. London, VI, 2, p. 94. Ancry, 1907, Bull. 
Scientif. France et Belgique, (5) IX, (1906), p. 255. 

Lake Tanganyika: Kapampa (type locality). 


Baizea leucoraphe (Ancey) 
Text Figure 61 


Ponsonbya leucoraphe ANcEY, 1890, Bull. Soc. Malacol. France, VII, p. 347. E. v. 
Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 296. 


1£. A. Smith, 1906, Proce. Zool. Soc. London, I, p. 183. The figure given by Smith does not agree 
with his description. 
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Baizea leucoraphe Ancey. E. A. Smrru, 1904, Proc. Malacol. Soc. London, VI, 
2, p. 95. 

Baizea (Ponsonbya) leucoraphe ANcrY, 1907, Bull. Scientif. France et Belgique, 
(5) EX, (1906) 5 255: 

Lake Tanganyika: originally described from the lake without more definite 
_ locality (E. C. Hore Coll.). | 


Fig.61. Baizea leucoraphe (Ancey). - Length 4.8 mm. 


Subgenus CovutBorsia Bourguignat 


Coulboisia BouRGUIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ pp. 39 and 40 
For two species: Coulboisia giraudi Bourguignat and C. smithiana Bourguignat. Type 
by designation of 8. B. Baker (1923): Stanleya| =Coulboisia] giraudi Bourguignat. 

?Stanleya BouRGUIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ pp. 39 and 40 
(not of Bourguignat, 1885). Monotype: Stanleya neritordes Bourguignat = Stanleya 
rotundata K. A. Smith. 

Stanleya Bourguignat. E. A. Smiru, 1904, Proc. Malacol. Soc. London, VI, 2, 
p. 93. 


Baizea (Coulboisia) giraudt (Bourguignat)! 

Stanleya giraudi BourauieNnat, 1885, ‘ Notice Prodrom. Moll. Giraud Tanganika,’ 
p. 88. HE. A. Smirx, 1904, Proc. Malacol. Soc. London, VI, 2, p. 94. 

Stanleya (Coulboisia) giraudi Bourguignat. ANcry, 1907, Bull. Scientif. France 
et Belgique, (5) IX, (1906), p. 254. 

Coulboisia giraudt BourRGuIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xvu, 
figs. 16-17; 1890, Ann. Sc. Nat. Zool., (7) X, p. 247, Pl. xvu, figs. 16~17. S. B. 
BakeER, 1928, Proc. Ac. Nat. Sc. Philadelphia, LX XV, p. 174. 

Lake Tanganyika: Mlilo (type locality; Giraud Coll.). 


Baizea? (Coulboisia?) rotundata (E. A. Smith) 


Stanleya neritoides BoURGUIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xvu, 
figs. 18-15; 1890, Ann. Sc. Nat. Zool., (7) X, p. 246, Pl. xvi, figs. 183-15. Ancery, 
1907, Bull. Scientif. France et Belgique, (5) IX, (1906), p. 254. S. B. Baker, 1923, 
Proc. Ac. Nat. Sc. Philadelphia, LX XV, p. 174. 


_ 4If Coulboisia is a subordinate group of Baizea, as we believe, the name of this form will have to be 
changed, at least in case it proves to be a valid species or subspecies. 
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Stanleya rotundata BK. A. Smitu, 1904, Proc. Malacol. Soc. London, VI, 2, p. 93. 
Lake Tanganyika: on the eastern shore between Ujiji and the mouth of the 
Malagarazi River (type locality). | 


Baizea (Coulbotsia) smithiana (Bourguignat) 

Stanleya smihiana BourcuieNnat, 1885, ‘Notice Prodrom. Moll. Giraud Tan- 
ganika,’ p.88. E. A. Sirsa, 1904, Proc. Malacol. Soc. London, VI, 2, p. 94. 

Stanleya (Coulboisia) smithiana Bourguignat. ANcry, 1907, Bull. Scientif. 
France et Belgique, (5) LX, (1906), p. 254. 

Coulboisia smithiana BouRGUIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ PI. 
XVII, figs. 18-19; 1890, Ann. Sc. Nat. Zool., (7) X, p. 248, Pl. xvu, figs. 18-19. H. B. 
BakER, 1928, Proc. Ac. Nat. Sc. Philadelphia, LX XV, p. 174. 

_ Lake Tanganyika: Mlilo (type locality; Giraud Coll.). 


Subgenus Grraupia Bourguignat 


Giraudia BoureuiGgNat, 1885, ‘Notice Prodrom. Moll. Giraud Tanganika,’ 
p. 61. For two species: Giraudia preclara Bourguignat and G. grandidiertana Bour- 
guignat. Type by present designation: G. preclara. 


Baizea (Giraudia) minima (E. A. Smith) 
Giraudia minima EB. A. Smiru, 1908, Proc. Malacol. Soc. London, VIII, 1, p. 125 
fig. 
Lake Tanganyika: originally described from the lake without more definite 
locality (R. L. Harger Coll.). 


Baizea (Giraudia) preclara (Bourguignat) 

Giraudia preclara BourGuIGNAT, 1885, ‘Notice Prodrom. Moll. Giraud Tan- 
ganika,’ p. 62; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. x1, figs. 16-18; 1890, Ann. 
Se. Nat. Zool., (7) X, p. 149, Pl. x1, figs. 16-18. E. A. Smrrx, 1904, Proc. Malacol. 
Soc. London, VI, 2, p. 95; 1906, Proc. Zool. Soc. London, I, p. 183, Pl. x, fig. 14 
(operculum). ANcry, 1907, Bull. Scientif. France et Belgique, (5) IX, (1906), 
pp. 254 and 265. 

Reymondia preclara Bourguignat. Marte, anp DAuTZENBERG, 1899, Journ. 
de Conchyl., XLVII, p. 176. 

Giraudia grandidieriana Bourcuienat, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 63; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. x1, figs. 19-21; Ann. 
Sc. Nat. Zool., (7) X, p. 150, Pl. x1, figs. 19-21. E. A. Smiru, 1904, Proc. Malacol. 
Soc. London, VI, 2, p. 95. ANcey, 1907, Bull. Scientif. France et Belgique, (5) IX, 
(1906), p. 254. : 

Giraudialavigeriana BourGuIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. x1, 
figs. 22-24; 1890, Ann. Se. Nat. Zool., (7) X, p. 151, Pl. x1, figs. 22-24. E. A. Sirs, 
1904, Proc. Malacol. Soc. London, VI, 2, p. 95. ANCEY, 1907, Bull. Scientif. France 
et Belgique, (5) IX, (1906), p. 254. 

Lake Tanganyika: Mlilo (type locality; Giraud Coll.); Moliro (W. A. Cunning- 
ton Coll.); near the mouth of the Mkulungulu River in Ugoma; Mpala (Guillemé 
Coll.). 


312 Bulletin American Museum of Natural History [Vol. LIII 


- Reymonpia Bourguignat 
Reymondia Bourauianat, 1885, ‘Notice Prodrom. Moll. Giraud Tanganika,’ 
p. 64. For Melania (?) horei E. A. Smith and Reymondia giraud: Bourguignat. 

The shell is smooth, similar to that of Bazzea, except that it is some- 
what more lengthened. The operculum (of R. horez) is concentric with 
paucispiral center. 3 

Radula said to be similar to that of Anculosa, but differing from that 
of Baizea (Giraudia) preclara; neither has been described or figured. 
R. hore? is said by J. E.S. Moore to have a brood pouch as in Tanganyicia. 

Type by present designation: Melania (?) hore: E. A. Smith (Fig. 62). 

This generic name is not preoccupied by Raymondia Frauenfeld 
1855. 


Os b 
Fig. 62. a-b, Reymondia horei (E. A. Smith), x 134 


: Reymondia horet (EK. A. Smith) 
Text Figure 62a-b 

Melania (?) hore: E. A. Smiru, 1880, Ann. Mag. Nat. Hist., (5) VI, p. 427; 1881, 
Proc. Zool. Soc. London, p. 292, Pl. xxxtv, fig. 27. 

Melania hore: BK. A. Smith. Cross, 1881, Journ. de Conchyl., XXIX, p. 115. 
PELSENEER, 1886, Bull. Mus. Hist. Nat. Belgique, IV, p. 108. 

Reymondia horei E. A. Smith. Bourauienat, 1885, ‘Notice Prodrom. Moll. 
Giraud Tanganika,’ p. 65; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. x1, figs. 1-2; 
1890, Ann. Sc. Nat. Zool., (7) X, p. 153, Pl. x1, figs. 1-2. G. B. Sowmrsy, 1894, ‘List 
of Shells of Lake Tanganyika,’ p. 2, Pl., fig. 9. E.v. Martens, 1897, ‘Deutsch Ost 
Afr., IV, Beschalte Weichth.,’ p. 206. Marten AND DavTzENBERG, 1899, Journ. 
de Conchyl., XLVII, p. 175, Pl. vuut, figs. 20-21. 

Giraudia horei HE. A. Smirx, Proc. Malacol. Soc. London, VI, 2, p. 95; 1906, 
Proc. Zool. Soc. London, I, p. 188, Pl. x, fig. 13 (operculum). GERMAIN, 1905, Bull. 
Mus. Hist. Nat. Paris, p. 258; 1911, op. cit., p. 440; 1908, ‘Rés. Scientif. Voy. 
Afrique Foa,’ p. 646, figs. 8-9. Amncry, 1907, Bull. Scientif. France et Belgique, (5) 
TX, (1906), pp. 254. 

_ .Giraudia horet form minor Ancry, 1907, Bull. Scientif. France et Belgique, (5) 
TX, (1906), pp. 254 and 265 (Ufipa). 
_ Reymondia jouberti Bourauienat, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. 


‘XI, figs. 5-6; 1890, Ann. Sc. Nat. Zool., (7) X, p. 155, Pl. x1, figs. 5-6 (mouth of 
Mkulungulu River). 
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Reymondia monceti. Bourauienat, 1888, ‘Iconogr. Malacol. Tanganika,’ PI. 
xI, figs. 7-8; 1890, Ann. Sc. Nat. Zool., (7) X, p. 157, Pl. x1, figs. 7-8 (mouth of 
Mkulungulu River and Kilira Chakabala Islands). 

Reymondia bridouxiana BourGuiGNat, 1888, ‘Iconogr. Malacol. Tanganika,’ 
Pl. x1, figs. 14-15; 1890, Ann. Sc. Nat. Zool., (7) X, p. 157, Pl. x1, figs. 14-15 
(Kibanga). 

feymondia foai J. MaBiuié, 1901, Bull. Soc. Philomath. Paris, (9) ITI, 2, p. 57. 
(Tanganyika). sae 

Giraudia foai J. Mabille. Grrmatin, 1905, Bull. Mus. Hist. Nat. Paris, p. 259 
(Reymondia). 

Lake Tanganyika: originally described from the lake without more definite 
locality (E. C. Hore Coll.); in 10 fathoms, Mrondwe Bay at the southern end (W. 
A. Cunnington Coll.); Ufipa (Lechaptois Coll).; Mlilo; mouth of the Mkulungulu 
River; Kilira Chakabala Islands, north of the Lukuga; Kibanga. Taken by 
_ Charles Hedley at Albertville. 


Reymondia horet var. giraudi (Bourguignat) 

Reymondia giraud1 BouRGUIGNAT, 1885, ‘Notice Prodrom. Moll. Giraud Tan- 
ganika,’ p. 65; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. x1, figs. 8-4; 1890, Ann. 
Sc. Nat. Zool., (7) X, p. 154, Pl. x1, figs. 3-4. 

Giraudia horet var. giraudi Bourguignat. GERMAIN, 1905, Bull. Mus. Hist. 
Nat. Paris, p. 259; 1911, op. cit., p. 440; 1908, ‘Rés. Scientif. Voy. Afrique Foa,’ 
p. 647. 

Reymondia pyramdalis BoURGUIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ 
Pl. x1, figs. 9-13; 1890, Ann. Sc. Nat. Zool., (7) X, p. 159, Pl. x1, figs. 9-13 (mouth of 
Mkulungula River). , 

Lake Tanganyika: Mlilo (type locality); mouth of the Mkulungulu and vicinity 
in Ugoma. 


Reymondia minor EK. A. Smith 


— Reymondia minor KE. A. Smiru, 1889, Ann. Mag. Nat. Hist., (6) IV, p. 174. G. B. 
SowERBY, 1894, ‘List of Shells of Lake Tanganyika,’ p. 2, Pl., fig. 11. 

Giraudia minor EK. A. Smith. ANcry, 1894, Bull. Soc. Zool. France, XIX, p. 28. - 
E. A. Smrru, 1904, Proc. Malacol. Soc. London, VI, 2, p. 96, fig. 4 (on p. 87). ANcEY, 
1907, Bull. Scientif. France et Belgique, (5) TX, (1906), p. 254. Gurmatn, 1908, ‘Rés 
Scientif. Voy. Afrique Foa,’ p. 648, figs. 10-11. 

Assiminea foas J.MaBiu.e, 1901, Bull. Soc. Philomath. Paris (9) III, 2, p. 56 
(Tanganyika). 

Giraudia foai J. Mabille. E. A. Smrrxu, 1904, Proc. Malacol. Soc. London, VI, 2, 
p. 95. German, 1905, Bull. Mus. Hist. Nat. Paris, p. 259 (Asseminea). 

Lake Tanganyika: originally described from the lake without more definite 
locality (E. C. Hore Coll.). 


Reymondia tanganyicensis E. A. Smith 


Reymondia tanganyicensis E. A. Smrru, 1889, Ann. Mag. Nat. Hist., (6) IV, p. 
175. G. B. Sowzrsy, 1894, ‘List of Shells of Lake Tanganyika,’ p. 2, PI. fig. 10. 
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Giraudia tanganyicensis E. A. Smrru, 1904, Proc. Malacol. Soc. London, VI, 2 
p. 96, fig. 5 (on p.87). Ancry, 1907, Bull. Scientif. France et Belgique, (5) LX, (1906), 
pp. 254 and 265. Germain, 1908, ‘Rés. Scientif. Voy. Afrique Foa,’ p. 649, fig. 12 
(on p. 648). 

Giraudia tanganyikana E. A. Smith. ANcry, 1894, Bull. Soc. Zool. Biante, XIX, 

28. 

& Assiminea quintana J. MasiLxe, 1901, Bull. Soc. Philomath. Paris, (9) III, 2, 
p. 56 (Tanganyika). 

Giraudia quintana J. Mabille. E. A. Smrru, 1904, Proc. Malacol. Soc. London, 
VI, 2, p. 95. Germain, 1905, Bull. Mus. Hist. Nat. Paris, p. 259. 

Lake Tanganyika: originally described from the lake without more definite 
locality (E. C. Hore Coll.); Ufipa (Lechaptois Coll.). 


Bripovxia Bourguignat 


Bridouxia Boureuienat, 1885, ‘Notice Prodrom. Moll. Giraud Tanganika, 
p. 29. Type by present designation: Bridouxia giraudi Bourguignat. 


This genus is unknown to us. It is by no means certain just where 
it belongs. 
Bridouxzia giraud: Bourguignat 


Bridouzia giraudi BourguieNnat, 1885, ‘Notice Prodrom. Moll. Giraud Tan: 
ganika,’ p. 30; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. tv, figs. 5-7; 1890, Ann. Se. 
Nat. Zool., (7) X, p. 54, Pl. rv, figs. 5-7. Ancny, 1907, Bull. Scientif. France et 
Belgique, (5) TX, (1906), p. 254. 

Bridouxia villeserriana BouRGUIGNAT, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 30 (type locality: beach of Kapampa, on the southeastern shore of 
Tanganyika); 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. rv, figs. 8-10; 1890, Ann. Sc. 
Nat. Zool., (7) X, p. 55, Pl. rv, figs. 8-10. Ancry, 1907, Bull. Scientif. France et 
Belgique, (5) IX, (1906), p. 254. 

Bridouxia costata BouRGUIGNAT, 1885, ‘Notice Prodrom. Moll. Giraud Tan- 
ganika,’ p. 31 (type locality: beach of Kapampa, on the southeastern shore of Tan- 
ganyika); 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. rv, figs. 11-13; 1890, Ann. Sc. 
Nat. Zool., (7) X, p. 56, Pl. rv, figs. 11-13. NCH, 1907, Bull. Scieritit. France et 
Belgique, (5) IX, (1906), p. 254. 

Bridouxia reymondi BouRGUIGNAT, 1885, ‘Notice Eeoaron: Moll. Giraud Tan- 
ganika,’ p. 32 (type locality; beach of iabainpe: on the southeastern shore of Tan- 
ganyika); 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. rv, figs. 14-18; 1890, Ann. Sc. 
Nat. Zool., (7) X, p. 57, Pl. 1v, figs. 14-18. Ancry, 1907, Bull. Scientif. France et 
Belgique, (5) IX, (1906), p. 254. 

Lake Tanganyika: Kapampa on the southeastern shore (type locality). 


Spekia GRoupP 


Shell imperforate, orbicular, irregularly hemispherical, with short spire of 4 or 5 
convex, smooth whorls. The very large aperture is strongly oblique; columella 
calloused, bounded by a large, concave, lunate area with angular boundary. Oper- 
culum oblong, concentric with a paucispiral center. Radula with very wide central 
tooth, short side teeth, the two marginals similar, with numerous denticles. 
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SPEKIA Bourguignat 

Spekia Boureuienat, 1879, ‘Descript. Moll. Egypte,’ p. 27. Monotype: 
Inthoglyphus zonatus Woodward. 

Spekea E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 205. 
Misspelling of Spekia. 

The shape, a dome with large base, is apparently an adaptation to 
conditions of the shore, where the animal lives on rocks after the fashion 
of Littorina. 


“a b c d 
Fig. 63 a-d, Spekia zonata (Woodward). X 144. 


Spekia zonata (Woodward) 
Text Figure 62a-d 


Lithoglyphus zonatus Woopwarp, 1859, Proc. Zool. Soc. London, p. 349, PI. 
XLVU, figs. 3-8c. E. A. Smiru, 1880, op. cit., p. 350; 1881, op. cit., p. 287. 

Spekia zonata Woodward.. Bourcuienat, 1879, ‘Descript. Moll. Egypte,’ p. 28; 
1885, ‘Notice Prodrom. Moll. Giraud Tanganika,’ p. 37; 1888, “Iconogr. Malacol. 
Tanganika,’ Pl. rv, figs. 20-24; 1890, Ann. Sc. Nat. Zool., (7) X, p. 63, Pl. Iv, figs. 20— 
24. EH. A. Smrru, 1889, Ann. Mag. Nat. Hist., (6) IV, p. 173. G. B. Sowrersy, 1894, 
‘List of Shells of Lake Tanganyika,’ p. 1, PL., fig. 3. J. E. S. Moorsz, 1898, Quart. 
Jl. Mier. Sci., N.S., XLI, p. 307, Pl. xxt, fig. 4; 1903, ‘The Tanganyika Problem,’ 
pp. 256-264, figs. 39-43, and p. 351, fig. E. A. Smrrn, 1904, Proc. Malacol. Soc. 
London, VI, 2, p. 92. Gmrmatn, 1905, Bull. Mus. Hist. Nat. Paris, p. 259; 1906, op. 
cit., p. 580; 1911, op. cit., p. 439; 1908, ‘Rés. Scientif. Voy. Afrique Fa,’ p. 673. 
Ancry, 1907, Bull. Scientif. France et Belgique, (5) IX, (1906), pp. 254 and 265. 
E. A. Smrru, 1906, Proc. Zool. Soc. London, I, p. 188. 

Lacunopsis (Spekia) zonata Woodward. Crosse, 1881, Journ. de Conchyl., 
XXIX, p. 122, Pl. rv, fig. 4, and p. 287. 

Lacunopsis zonata Woodward. PELSENEER, 1886, Bull. Mus. Hist. Nat. Belg- 
ique, IV, p. 106. 

Spekea zonata Woodward. E. v. Marrens, 1897, ‘Deutsch Ost Afr., IV, Be- 
schalte Weichth.,’ p. 205, Pl. v1, fig. 41. 

‘Spekia cameroni BourGuiIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. v, 
figs. 13-15. 1890, Ann. Se. Nat. Zool., (7) X, p. 67, Pl. v, figs. 18-35 (Mpala; Zugue). 

Spekia duveyrieriana Bourauienat, 1885, ‘ Notice Prodrom. Moll. Giraud Tan- 
ganika,’ p. 37; 1888, ‘Iconogr. Malacol. Tanganika,,’ Pl. v, figs. 4-6; 1890, Ann. Sc. 
Nat. Zool., (7) X, p. 65, Pl. v, figs. 4-6 (Mpala; Kibanga). 

Spekia giraudi Bourauienat, 1885, ‘Notice Prodrom, Moll. Giraud Tanganika,’ 
p. 36; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. 1v, figs. 25-27; 1890, Ann. Sc. Nat. 
Zool., (7) X, p. 69, Pl. rv, figs. 25-27 (Kibanga; Mpala; Pambete). 
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Spekia grandidieriana Bourcuienat, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 40; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. v, figs. 7-9; 1890, Ann. 
Se. Nat. Zool., (7) X, p. 66, Pl. v, figs. 7-9 (southwestern shores of Marungu). 

Spekia hamyana BourGuienat, 1885, ‘ Notice Prodrom. Moll. Giraud Tanganika,’ 
p. 38; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. v, figs: 1-3; 1890, Ann. Sc. Nat. Zool., 
(7) X, p. 70, Pl. v, figs 1-3 (Mpala). | 

Spekia reymondi BourGuicNat, 1885, ‘Notice Prodrom. Moll. Giraud Tan- 
ganika,’ p. 39; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. v, figs. 10-12; 1890, Ann. Sc. 
Nat. Zool., (7) X, p. 71, Pl. v, figs. 10-12 (Mpala; Kibanga). 

Sieitaconalaver. unisulcata BoURGUIGNAT, 1890, an. Se. Nat. Zool., ).X, p. 64 
(Pambete). 

Spekia zonata var. elongata BouRGUIGNAT, 1890, Ann. Sc. Nat. LOO., 1) X, P- 65 
(Mpala). 

Spekia zonata var. tanganikana Bourevuiaenat, 1890, Ann. Sc. Nat. Zool., (7) x 
p. 65 (Kapampa). 

Lake Tanganyika: eastern shore at Ujiji (type locality; Speke Coll.); Niamkolo 
(W. A. Cunnington Coll.); Ufipa (Lechaptois Coll.); Mpala; Pambete; Kapampa; 
Kibanga; Zugue (Marungu); Uvira; Karema; Mkulungulu (Ugoma); Ituha 
(Marungu). 


Tiphobia GROUP 


Capacious, moderately large shells; the whorls flattened above the angular 
shoulder which bears radiating spines. Operculum concentric with paucispiral center 
(Tiphobia) or paucispiral (Bathanalia). Side teeth of radula very long. Viviparous, 
the latter part of the oviduct enlarged to form a brood pouch as in Viviparus and 
Melanoides. 


Fig. 64. Tiphobia horei E. A. Smith. 


TrpHosia 1). A. Smith 
_  Trtphobia E. A. Surry, 1880, Proc. Zool. Soc. London, p. 348. Monotype: 
Tiphobia horer E. A. Smith. 
Ailacantha C. F. ANcny, 1886, Le Naturaliste, III, No. 37, p. 293. Substitute 
for Trphobia EK. A. Smith. | 
Hylacantha Bourcuianat, 1888, ‘Iconogr. Malacol. Tanganika,’ p. 23; 1890, 
Ann. Sc. Nat. Zool., (5) X, p. 126. Emendation of Hilacantha. 


Typhobia J. E. 8. Moon, 1898, Quart. Jl. Micr. Sci., N.S., XLI, p. 181 (not 
Typhobia Pascoe, 1869). 
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Tiphobia hore: E. A. Smith 
Text Figure 64 


Tiphobia horer EK. A. Smiru, 1880, Proc. Zool. Soc. London, p. 348, Pl. xxx1, 
figs. 6 and 6b; 1881, op. cit., p. 293, Pl. xxxrv, fig. 28. Crossn, 1881, Journ. de 
Conchyl., XXIX, p. 117, Pl. rv, figs. 2-2b. E. v. Martens, 1883, Sitz. Ber. Ges. 
Naturf. Fr. Berlin, p. 72. Bourauianat, 1886, Bull. Soc. Malacol. France, III, p. 
143, Pl. vi, figs. 1-4. G. B. Sowrrsy, 1894, ‘List of Shells of Lake Tanganyika,’ 
p. 1, PL, fig. 1. E. v. Marrens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ 
p. 203, Pl. vi, fig. 45. E. A. Smrra 1904, Proc. Malacol. Soc. London, VI, 2, p. 85; 
1906, Proc. Zool. Soc. London, I, p. 181. Grrmain, 1905, Bull. Mus. Hist. Nat. 
Paris, p. 258; 1911, op. cit., p. 436; 1908, ‘Rés. Scientif. Voy. Afrique Foa,’ p. 651. 

Tiphobia longirosiris BouRGUIGNAT, 1886, Bull. Soc. Malacol. France, III, p. 144, 
Pl. vi, figs. 8-10. 

Tiphobia jouberti BouRGuIGNAT, 1886, Bull. Soc. Malacol. France, III, p. 146, 
Pl. vi, figs. 11-13. | 

Tiphobia bourgugnati ‘Joubert’? Bourauianat, 1886, Bull. Soc. Malacol. 
France, ITI, p. 148, Pl. v1, figs. 5-7. 

Hylacantha hore: E. A. Smith. Boureuienat, 1888, ‘Iconogr. Malacol. Tan- 
ganika,’ Pl. rx, figs. 1-4; 1890, Ann. Se. Nat. Zool., (7) X, p. 128, Pl. rx, figs. 1-4, 
Ancry, 1907, Bull. Scientif. France et Belgique, (5) EX, (1906), pp. 250 and 262. 

Hylacantha longirostris BouRGUIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ 
Pl. rx, figs. 11-13; 1890, Ann. Se. Nat. Zool., (7) X, p. 131, Pl. rx, figs. 11-18. 

Hylacantha bourgumgnatt BouRGUIGNAT,. 1888, ‘Iconogr. Malacol. Tanganika,’ 
Pl. rx, figs. 5—7; 1890, Ann. Se: Nat. Zool., (7) X, p. 182, Pl. rx, figs. 5-7. 

Hylacantha joubertt BouRGUIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ PI. 
1x, figs. 11-13; 1890, Ann. Se. Nat. Zool., (7) X, p. 181, Pl. rx, figs. 11-18. 

Typhobia horet E. A. Smith. J. E. 8S. Moors, 1898, Quart. Jl. Micr. Sci., N.S., | 
XLI, pp. 188 and 307 (anatomy), Pl. x1, figs. 1-11; Pl. x11, figs. 12-28; Pl. x11, 
figs. 42-49 and 54; 19038, ‘The Tanganyika Problem,’ pp. 223-228, figs. 2-7. 

Lake Tanganyika: Ujiji (type locality); Kala in the southern portion (W. A. 
Cunnington Coll.); Kibanga (type locality of 7. longirostris; Guillemé Coll.); near 
the peninsula of Katenga, northwest of the islands Kilira Chakabala; Massanze, 
northwest of the peninsula of Ubuari (type locality of 7. joubertc); bay of Kamangu, 
southwest of the islands Kilira Chakabala (type locality of T. bourgugnatt). 


BatTHanatia J. E. 8. Moore 
Bathanalia J. E. S. Moore, 1898 (March), Proc. Roy. Soc. London, LXII, p. 
451; 1898 (July), Proc. Malacol. Soc. London, III, 2, p.92. Monotype: Bathanalia 


howesi J. E. 8. Moore. 
Batanalia J. E. S. Moors, 1898 (March), Quart. Jl. Micr. Sci., N.S., XLI, p. 181. 


Misspelling of Bathanalia. 
Bathyanalia and Bathynalia J.E.S. Moors, 1898, op. cit., pp. 170 and 171. Mis- 


spellings of Bathanalia.} 


1Moore invented a new spelling for this genus almost every time he mentioned it. He has also some 
remarkable spellings of other Tanganyikan genera. 
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Bathanalia howesit J. E. S. Moore 


Bathanalia howesi J. E. S. Moors, 1898 (March), Proc. Roy. Soc. London, LXII, 
p. 452, fig. 2; 1898 (March), Quart. Jl. Micr. Sci., N.S., XLI, pp. 192 and 307 
(anatomy), Pl. xu, figs. 29-33 and Pl. xxi, fig. 3; 1898 (July), Proc. Malacol. Soc. 
London, II, 2, p. 92, fig. 11 (on p. 93); 1903, ‘The Tanganyika Problem,’ pp. 227— 
228, figs. 8-10. Nicouas, 1899, C. R. Assoc. Frang. Av. Sci., (1898), II, p. 525, fig. 8, 
E. A. Smrrx, 1904, Proc. Malacol. Soc. London, VI, 2, p. 85. Ancry, 1907, Bull. 
Scientif. France et Belgique, (5) IX, (1906), p. 250. 

Lake Tanganyika: Mleroes, in the southern portion, alive at a depth of 800 ft. 
and more (type locality; J. E.S. Moore Coll.); Niamkolo, at the southern end (W. 
A. Cunnington Coll.). | 

Limnotrochus GROUP 


Solid, trochiform, perforate or umbilicate shells, without noticeable periostracum, 
spirally lirate-tuberculate, the aperture rounded. Operculum paucispiral. Radula as. 
in Tiphobia. Probably oviparous. 


Limnotrocyuus E.. A. Smith 


| Limnotrochus E. A. Smiru, 1880, Ann. Mag. Nat. Hist., (5) VI, p. 425; 1881 
Proc. Zool. Soc. London, p. 285. Monotype: Limnotrochus thomsoni E. A. Smith. 


a b c d 
Fig. 65. a-b, Limnotrochus thomsoni E. A. Smith. c-d, Chytra kirkii (EB. A. 
Smith). 
Limnotrochus thomson E. A. Smith 
Text Figure 65a-b 


Limnotrochus thomsoni E. A. Smrru, 1880, Ann. Mag. Nat. Hist., (5) VI, p. 425; 
1881, Proc. Zool. Soc. London, p. 285, Pl. xxx11, figs. 17-17b. Crossz, 1881, Journ. 
de Conchyl., X XIX, p. 127. Bourcuienat, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 59. PELSENEER, 1886, Bull. Mus. Hist. Nat. Belgique, IV, p.:105. 
BovurGuienat, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. x, figs. 4-7; 1890, Ann. Sc. 
Nat. Zool., (7) X, p. 186, Pl. x, figs. 4-7. E. v. Martens, 1897, ‘Deutsch Ost Afr., 
IV, Beschalte Weichth.,’ p. 210. J. E.S. Moors, 1898, Quart. Jl. Micr. Sci., N.S., 
XULI, p. 307, Pl. xxii, fig. 5; 1908, ‘The Tanganyika Problem,’ pp. 283-2387, figs. 
17-20, and p. 349, figs. Diesy, 1902, Journ. Linn. Soc. London, Zool., XXVIII, p. 
437 (anatomy), Pl. xxxvui1, figs. 1-9 and Pl. x1, fig. 24. E. A. Smiru, 1904, Proc. 
Malacol. Soc. London, VI, 2, p. 85. Grrmarn, 1905, Bull. Mus. Hist. Nat. Paris, 
p. 258; ‘Rés. Scientif. Voy. Afrique Foa,’ p. 652. E. A. Smrru, 1906, Proc. Zool. 
Soc. London, I, p. 181. Ancry, 1907, Bull. Scientif. France et Belgique, (5) IX, 
(1906), pp. 250 and 262. 

_ Limnotrochus giraudi Bourcuienat,‘ Notice Prodrom. Moll. Giraud Tanganika,’ 
p. 59; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. x, figs. 8-10; 1890, Ann. Se. Nat. 
Zool., (7) X, p. 187, Pl. x, figs. 8-10. 
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Limnotrochus cyclostoma Boureuienat, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 60; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. X, figs. 11-13; 1890, 
Ann. Se. Nat. Zool., (7) X, p. 138, Pl. x, figs. 11-13. 

Lake Tanganyika: originally described from that lake without more definite 
locality (J. Thomson Coll.); Mpala (Storms Coll.); Ndanvie on the northeastern 
shore (W. A. Cunnington Coll.); Pambete (also type locality of L. giraudi and L. 
cyclostoma); Ufipa (Lechaptois Coll.). 

Stappers obtained this species at a number of places: Moliro (at a depth of 20 
meters); bay of Kasakalawe; between Moliro and Vua; bay of Tembwe; Uvira; 
bay of Sumbu; Baraka; bay of the Luvu; off Toa; at the mouth of the Ruzizi; and 
between Mwerasi and Kapampa. We have also seen specimens from Tembwe 
(Hubert Coll.). 


Cuytra J. E. S. Moun 


Chytra J. E.S. Moors, 1898, Quart. Jl. Mier. Sci., N.S., XLI, p. 307. Monotype: 
Inmnotrochus kirkii E. A. Smith. 

Kyira J. E. 8. Moore, 1901, Proc. Zool. Soc. London, II, p. 461. Misspelling of 
Chytra. 


Chytra kirkii (E. A. Smith) 
~ Text Figure 65c-d 


Limnotrochus kirkii E. A. Smiru, 1880, Ann. Mag. Nat. Hist., (5) VI, p. 426; 
1881, Proc. Zool. Soc. London, p. 286, Pl. xxx1u, figs. 18 and 18b. Crosse, 1881, 
Journ. de Conchyl., X XIX, p. 128. Bourauianat, 1888, ‘Iconogr. Malacol. Tan- 
ganika,’ Pl. x, figs. 1-8; 1890, Ann. Sc. Nat. Zool., (7) X, p. 135, Pl. x, figs. 1-3. 
G. B. Sowrrsy, 1894, ‘List of Shells of Lake Tanganyika,’ p. 1, Pl., fig. 4. HE. v. 
Marrens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 209, Pl. v1, fig. 40. 

Chytra kirkii FE. A. Smith. J. E. 8. Moors, 1898, Quart. Jl. Micr. Sci., N.S., 
XLI, p. 307, Pl. xxim, fig. 6; 1903, ‘The Tanganyika Problem,’ pp. 228-234, figs. 
11, 12, and 14-16, and p. 350, figs. Diesy, 1902, Journ. Linn. Soc. London, Zool., 
XXVIII, p. 434 (anatomy), Pl. xxxvim, figs. 10-11; Pl. xxxrx, figs. 12-21; PI. 
XL, fig. 25. E. A. Smrrx, 1904, Proc. Malacol. Soc. London, VI, 2, p. 84; 1906, Proc. 
Zool. Soc. London, I, p. 181. Grrmarn, 1905, Bull. Mus. Hist. Nat. Paris, p. 260; 
1908, ‘Rés. Scientif. Voy. Afrique Foa,’ p. 672. Ancny, 1907, Bull. Scientif. France 
et Belgique, (5) IX, (1906), p. 250. 

Kytra kirki E. A. Smith. J. E. S. Moors, 1901, Proc. Zool. Soc. London, IT, 
p. 470, Pl. xxvi, fig. 2: . 

Lake Tanganyika: originally described without more definite locality (Hore 
Coll.); Masswa, in 25 fathoms (J. E. 8. Moore Coll.); Tembwe, in 20 fathoms (W. 
A. Cunnington Coll.); Ujiji; Karema. 

Stappers obtained it off Uvira; near the mouth of the Ruzizi; near the mouth 
of the Sambala; and in the bay of Kilewa. 


Paramelania Group 
Elongate shells, with spiral sculpture and tuberculate, axial folds; the aperture 
oval; the peristome thickened outwardly or produced at the ends. Operculum concen- 
tric, with paucispiral center. Side teeth much lengthened. 


320. ° Bulletin American Museum of Natural History [Vol. LIII 


| PaRAMELANIA E. A. Smith 

Tiphobia subgenus Paramelania E. A. Smrru, 1881, Proc. Zool. Soc. London, p- 
559. Type by present designation: Tiphobia (Paramelania) damon E. A. Smith. 

Paramelania Boureuienat, 1885, ‘Notice Prodrom. Moll. Giraud Tanganika,’ 
OF. ) 
: Pyrgulifera e & Wuite, 1881, Nature, XXV, p. 101. Not Pyrgulifera Meek, 
1872. 

Bourguignatia Grravp, 1885, Bull. Soc. Malacol. France, II, p. 193. Monotype: 
Bourguignatia imperialis Giraud = Paramelania damoni EK. A. Smith. 

The radula of P. damoni (Fig. 57, on page 300) is quite small (about 
2 mm. long and 0.4 mm. wide in a specimen 30 mm. long). The central 
tooth is small, with long denticles, the body slightly swollen below the 
cusp, its posterior margin indistinct in our preparation. The laterals 
have the usual rhombic body and an extremely long peduncle. The 
marginals are also very long. The formula of denticles is: C. 4, 1, 5 or 
4.14813, 4.8.: NE dane 7. 


a b 


Fig. 66. a-b, Paramelania damoni (E. A. Smith). Atbtheformcalledimperialis 


Giraud. 
Subgenus PARAMELANIA, proper 


Paramelamia bridouar (Bourguignat) 


Bourgwgnatia bridouxit BourcuienaT, 1888, ‘Iconogr. Malacol. Tanganika,’ 
Pl. xu, figs. 1-4; 1890, Ann. Sc. Nat. Zool., (7) X, p. 166, Pl. x11, figs. 1-4. Nicouas, 
1899, C. R. Assoc. Frang. Avance. Sci., (1898), II p. 516, fig. 4. 


Paramelania (Bourguignatia) bridouxt Bourguignat. E. v. Marrens, 1897, 
‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 207. 
Paramelania bridouxi Bourguignat. E. A. Smirx, 1904, Proc. Malacol. Soe. 


London, VI, 2,p.87. Ancry, 1907, Bull. Scientif. France et Belgique, (5) IX, (1906), 
py 261. 


Lake Tanganyika: Kibanga and near the mouth of the Luandazi River, on the 
western shore (type locality not designated). 


Paramelania bridouxi var. jouberti (Bourguignat) 


Bourguignatia jouberti BourGuIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl- 
xu, figs. 1-4; 1890, Ann. Sc. Nat. Zool., (7) X, p. 168, Pl. xu, figs. 1-4. 
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Paramelania bridouxi var. jouberti Bourguignat. E. A. Smrrs, 1904, Proc 
Malacol. Soc. London, VI, 2, p. 87. 

Paramelania jouberti Bourguignat. ANcrEy, 1907, Bull. Scientif. France et 
Belgique, (5) IX, (1906), p. 251. 

Lake Tanganyika: Kibanga (type locality). 


Paramelania crassigranulata (E. A. Smith) 


Tiphobia (Paramelania) crassigranulata E. A. Smiru, 1881, Proc. Zool. Soe. 
London, I, p. 560, fig. 2. 

Melania (Paramelania) crassigranulata E. A. Smith. Crossz, 1881, Journ. 
de Conchyl., X XIX, p. 284. | 

_Paramelania crassigranulata EK. A. Smith. Boureuienat, 1888, ‘Iconogr. 
Malacol. Tanganika,’ Pl. xtv, fig. 18; 1890, Ann. Se. Nat. Zool., (7) X, p. 202, PI. 
XIV, fig. 18. HE. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ 
p. 209. J. E.S. Moors, 1898, Quart. Jl. Micr. Sci., N.S., XLI, p. 307. Marten anp 
DAUTZENBERG, 1899; Journ. de Conchyl., XLVII, p. 180, Pl. vim, fig. 25. J. E. 8. 
Moore, 1903, ‘The Tanganyika Problem,’ p. 245, fig. 26 (radula). E. A. Smrru, 
1904, Proc. Malacol. Soc. London, VI, 2, p. 87; 1906, Proc. Zool. Soc. London, I, 
p. 182, Pl. X, figs. 7 and 8. Ancry, 1907, Bull. Scientif. France et Belgique, (5) IX, 
(1906), p. 251. 

Pyrgulifera crassigranulata E. A. Smith. C. A. Wurire, 1881, Nature, X XV, p. 
102; 1882, Proc. U.S. Nat. Mus., V, p. 98, Pl. 111, fig. 14. Tauscu, 1884, Sitz. Ber. 
Ak. Wiss. Wien, Math. Naturw. Kl., XC, Abt. 1, p. 61. 

Lake Tanganyika: originally described from the lake without more definite 
locality (Damon Coll.); southern end of the lake (W. A. Cunnington Coll.); Mpala 
(Guillemé Coll.). 

Stappers obtained this species at Baraka, off Uvira, and in the Bay of Kilewa. 


Paramelania damoni (E. A. Smith) 
Text Figure 66a-b 

Tiphobia (Paramelania) damoni E. A. Smiru, 1881, Proc. Zoo'. Soc. London, 
p..559, Be: 

Melania (Paramelania) damoni BE. A. Smith. Crossz, 1881, Journ. de Conchyl., 
XXIX, p. 285. 

Paramelania damoni E. A. Smith. Boureuianat, 1888, ‘Iconogr. Malacol. 
Tanganika,’ Pl. x1v, fig. 17; 1890, Ann. Sc. Nat. Zool., (7) X, p. 200, Pl. x1v, fig. 17. 
E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 209. Marrren 
AND DAUTZENBERG, 1899, Journ. de Conchyl., XLVII, p. 177, Pl. vii, fig. 22. J. E.S. 
Moorg, 1898, Quart. Jl. Micr. Sci., N.S., XLI, p. 307, Pl. xx, fg. 1; 1903, “The 
Tanganyika Problem,’ pp. 248-245, figs. 25 and 27, and p. 345, fig. E. A. Smiru, 
1904, Proc. Malacol. Soc. London, VI, 2, p. 87; 1906, Proc. Zool. Soc. London, I, p. 
182, Pl. x, figs. 5,6, and 9. Ancry, 1907, Bull. Scientif. France et Belgique, (5) IX, 
(1906), pp. 251 and 262. 

Bourguignatia imperialis Grraup, 1885, Bull. Soc. Malacol. France, II, p. 194, 
Pl. vu, figs. 5-7. BouRGUIGNAT, 1885, ‘Notice Prodrom. Moll. Giraud A oncanice,! 
p. 67; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xu, figs. 8-10; 1890, Ann. Se. Nat. 
Zool., (7) X, p. 169, PI. x11, nee: 8-10 (Mpala). | 
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Melania damoni E. A. Smith. PrusEnrEr, 1886, Bull. Mus. Hist. Nat. Belgique, 
PV. p, 208. 

Paramelania (Bourguignatia) preogals Giraud. E. v. Marrens, 1897, ‘Deutsch 
Ost Afr., lV, Beschalte Weichth.,’ p. 207. 
te eee imperialis Cieaud: MARTEL AND DAUTZENBERG, 1899, Journ. de 
Conchyl., XLVI, p. 178. 

Paramelania imperialis var. guillemei MARTEL AND DAUTZENBERG, 1899, Journ. 
de Conchyl., XLVII, p. 178, Pl. vim, fig. 23 (Mpala). 

Paramelania imperialis var. mpalaensis MARTEL AND DAUTZENBERG, 1899, 
Journ. de Conchyl., XLVII, p. 180, Pl. vi, fig. 24 (Mpala). 

Pyrgulifera damon BE. A. Smith. C. A. Wurrs, 1881, Nature, XXYV, p. 102; 
1882, Proc. U. S. Nat. Mus., V, p. 98, Pl. 11, fig. 18. Tauscu, 1884, Sitz. Ber. Ak. 
Wiss. Wien, Math. Naturw. K1., XC, Abt. 1, p. 61, Pl. 1, fig. 4. 

Lake Tanganyika: originally described from that lake without more definite 
locality (Damon Coll.); Mpala, on the southwestern shore (Giraud Coll.; Guillemé 
Coll.); Tembwe and Mrumbi on the western shore at a depth of 30 to 40 fathoms; 
Mshale, on the northeastern shore at a depth of 25 fathoms; also at the southern end | 
(W. A. Cunnington Coll.); on the western coast (Guillemé Coll.). 

Stappers dredged this species at a number of places: Bay of Kilewa; off Uvira; 
bay of Kasakalawe; delta of the Ruzizi River; near the mouth of the S dibala River; 
between the Moba and the Lobozi Rivers; and off Tulo. Hedley found it on the 
beach at Albertville. 


a ae é 
Fig. 67. a-c, Paramelania (Bythoceras) iridescens (Moore), At 6, a specimen 
from Kilewa. | 


Subgenus ByrHoceras J. E. 8. Moore 
Bythoceras J. BE. S. Moors, 1898 (March), Proc. Roy. Soc. London, LXII, p. 
452; 1898 (July), Proc. Malacol. Soc. London, ITI, 2, p. 98. Monotype: Bythoceras 
aridescens J. EK. S. Moore. 
According to E. A. Smith (1906, Proc. Zool. Soc. London, I, p. 182), 
there seems to be very little in the character of the shells, opercula, 
and radule to separate this from Paramelania. Moore states that the 


1927] Pilsbry-Bequaert, The Aquatic Mollusks of the Belgian Congo 323 


anatomy is practically identical. It differs from Paramelania only in 
the more produced ends of the peristome and this varies considerably in 
specimens seen. 


Paramelania (Bythoceras) tridescens (J. E. S. Moore) 
Text Figure 67a-c 

Bythoceras iridescens J. HE. S. Moore, 1898 (March), Proc. Roy. Soc. London, 
LXII, p .452, fig. 1; 1898 (March), Quart. Jl. Micr. Sci., N.S., XLI, p. 307; 1898 
(July), Proc. Malacol. Soc. London, III, 2, p. 93, fig. 1; 1903, ‘The Tanganyika 
Problem,’ pp. 237-243, figs. 21-23. Nuiconas, 1899, C. R. Assoc. Frang. Avane. Sci., 
(1898), IT, p. 525, fig. 9. E. A. Smrra, 1904, Proc. Malacol. Soc. London, VI, 2, p. 86; 
1906, Proc. Zool. Soc. London, I, p. 182, Pl. x, figs. 1-3. Ancry, 1907, Bull. Scientif. 
France et Belgique, (5) TX, (1906), p. 251. . 

Lake Tanganyika: Sumbu, in the southern portion, alive at a depth of 600-700 
ft. (type locality; J. E. S. Moore Coll.); Niamkolo, at the southern end (W. A. 
Cunnington Coll.). | 

Stappers obtained this species in the bay of Kilewa, bay of the Luvu, the region 
of Kituta, off Uvira, off Moliro, bay of Sumbu, and near the delta of the Ruzizi River. 


Paramelania (Bythoceras) minor (J. E. S. Moore) 


Bythoceras minor J. E. 8. Moors, 1908, ‘The Tanganyika Problem,’ p. 242, fig 
24, and p. 244. E. A. Smrru, 1904, Proc. Malacol. Soc. London, VI, 2, p. 86, fig. 1. 
(on p. 87); 1906, Proc. Zool. Soc. London, I, p. 182, Pl. x, fig. 4. 

Lake Tanganyika: originally described from the lake without more definite 
locality (J. E. S. Moore Coll.); Tembwe, on the western coast (W. A. Cunnington 
Coll.). 

In 1906, E. A. Smith was of opinion that B. minor would eventually prove to be 
a@ variety ot Paramelania crassigranulata E. A. Smith. 


Lavigeria GROUP 
Shell elongate or ovate, with spiral sculpture and axial folds. Operculum scarcely 
spiral, with subbasal, marginal nucleus. Side teeth of the radula short, the inner one 
with few cusps (3 in L. grandis), outer with numerous denticles. 

Probably the genera Joubertia, Lavigeria, and Randabelia are not 
really separable. Their shell characters are much the same. According 
to Dautzenberg, Hirthia is to be added. We have seen only Lavigeria 
and Joubertia. Lavigeria has been dissected, but the anatomy and 
opercula of the other supposed genera are unknown. 

Edgaria has an operculum of the same type as Lavigeria, but wider 
and oval. The shell differs chiefly by its rounded, evenly concave colu- 
mella. The position of Lechaptoisia is doubtful, as only the shell is 
known. a 

These are mollusks of the littoral zone, often very abundant. 
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JouBERTIA Bourguignat 
Joubertia BourcuiGNnat, 1888, ‘Iconogr. Malacol. Tanganika,’ p. 32; 1890, 
Ann. Sc. Nat. Zool., (7) X, p. 174. Type by present designation: Paramelania 
baizeana Bourguignat. | 


Joubertia baizeana (Bourguignat) 

Paramelania baizeana BourRGuiGNnaT, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 74. 

Joubertia baizeana BourGcuIGNnaT, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. x111, 
figs. 5-7; 1890, Ann. Sc. Nat. Zool., (7) X, p. 174, Pl. xin, figs. 5-7. HE, A. Sirs, 
1904, Proc. Malacol. Soc. London, VI, 2, p. 88. ANncry, 1907, Bull. Scientif. France 
et Belgique, (5) IX, (1906), p. 251. 

Lake Tanganyika: Kapampa on the southern shore Cvs locality). 


Joubertia spinulosa (Bede uienat) 

Paramelania spinulosa ORME UGNAT, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 75. . 

Joubertia sprnulosa BouRGUIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ PI. 
xi, figs. 8-10; 1890, Ann. Sc. Nat. Zool., (7) X, p. 175, Pl. x11, figs. 8-10. E. A. 
Smitu, 1904, Proc. Malacol. Soc. London, VI, 2, p. 88. ANncry, 1907, Bull. Scientif. 
France et Belgique, (5) IX, (1906), p. 251. 

Paramelania (Joubertia) spinulosa Bourguignat. E. v. Marrrns, 1897, ‘Deutsch. 
Ost Afr., IV, Beschalte Weichth.,’ p. 207. 

Lake Tanganyika: Mlilo, on the southern shore (type locality). 


| 


Joubertia stanleyana (Bourguignat) 


Paramelania stanleyana BouRGUIGNAT, 1885, ‘Notice Prodom. Moll. Giraud 
Panganika,’ pe 7d. 

Joubertia stanleyana Bourcuienat, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. 
xii, figs. 11-12; 1890, Ann. Sc. Nat. Zool., (7) X, p. 176, Pl. x11, figs. 11-12. E. A. 
SmitTH, 1904, Proc. Malacol. Soc. London, VI, 2, p. 88. Ancry, 1907, Bull. Scientif. 
France et Belgique, (5) IX, (1906), p. 251. 

Lake Tanganyika: Mlilo and Pambete, on the southern shore (type locality not. 
designated). 


LAVIGERIA Bourguignat 


_ Lavigeria Bourcuienat, 1888, ‘Iconogr. Malacol. Tanganika,’ p. 33; 1890, 
Ann. Sc. Nat. Zool., (7) X, p. 178. Type by present designation: Tiphobia nassa 
var. grandis E. A. Smith. 

Nassopsis KE, A. Smiru, 1890, Ann. Mag. Nat. Hist., (6) VI, p. 93. Monotype 
Nassopsis nassa var. grandis E. A. Smith. 

This: genus is characterized chiefly by the basal nucleus of the 
operculum (Fig. 56c) and the relative shortness of the side teeth of the 
radula, the inner marginal having but three cusps. - 
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Our knowledge of the anatomy is due to Moore, who published an 
account with figures of L. grandis. Pelseneer [1907, Rept. Brit. Ass. Adv. 
Sci., (1906), p.602], who also has examined but not published the anatomy, 
concludes that Lavigeria is a melanid; the female is viviparous. 


Lavigeria callista Bourguignat 


Lavigeria callista BouURGUIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xtv; 
fig. 2; 1890, Ann. Sc. Nat. Zool., (7) X, p. 183, Pl. x1v, fig. 2. E. A. Smrru, 1904, 
Proc. Malacol. Soc. London, VI, 2, p. 89. ANncry, 1907, Bull. Scientif. France et 
Belgique, (5) IX, (1906), p. 251. 

Lake Tanganyika: Bono and at the mouth of the Mkulungulu in Ugoma (type 
locality not designated). 


Lavigeria combsa Bourguignat 


Lavigeria combsa BouRGUIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. x1v, 
fig. 7; 1890, Ann. Sc. Nat. Zool., (7) X, p. 189, Pl. x1v, fig.7. HE. A. Smrrx, 1904, Proc. 
Malacol. Soc. London, VI, 2, p. 89. ANncry, 1907, Bull. Scientif. France et Belgique, 
(5) IX, (1906), pp. 251 and 263. | 

Lake Tanganyika: Mlilo, on the southern shore (type locality); Ufipa, on the 
eastern shore (Lechaptois Coll.). | 


a b Cc 


Fig. 68, a, Lavigeria coronata Bourguignat. -c, Lavigeria grandis (EH. A. 


Smith): 


Lavigeria coronata Bourguignat 
Text Figure 68a 


Lavigeria coronata Bourcuienat, 1888, ‘Iconogr. Malacol. Tanganika,’ PI. 
xu, figs. 13-14; 1890, Ann. Se. Nat. Zool., (7) X, p. 180, Pl. x1, figs. 13-14. 
Nicouas, 1899, C. R. Ass. Fiang. Av. Sci., (1898), II, p. 517, fig. 6. HE. A. SMITH, 
Proc. Malacol. Soc. London, VI, 2, p. 89. ANcry, 1907, Bull. Scientif. Fiance et 
Belgique, (5) IX, (1906), p. 251. 

Paramelania tabulata G. B. SowERBY, 1894, ‘List of Shells of Lake Tanganyika,’ 
p. 1, PL, fig. 8 (Tanganyika). . 
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Paramelania (Lavigeria) coronata Bourguignat. E. v. Martens, 1897, ‘Deutsch 
Ost Afr., IV, Beschalte Weichth.,’ p. 207. | 

Lake Tanganyika: near the mouth of the Luandazi and the Mkulungulu Rivers 
on the western coast (type locality not designated). 


Lavigeria diademata Bourguignat 


Lavigeria diademata BourGuiGNaAT, 1888, ‘Iconogr. Malacol. Tanganika,’ PI. 
xi, figs. 15-17; 1890, Ann. Sc. Nat. Zool., (7) X, p. 179, Pl. x11, figs. 15-17. E. A. 
Smiru, 1904, Proc. Malacol. Soc. London, VI, 2, p. 89. Ancry, 1907, Bull. Scientif. 
France et Belgique, (5) IX, (1906), p. 251. 

Paramelania (Lavigeria) diademata Bourguignat. E. v. Marrens, 1897, ‘Deutsch 
Ost Afr., IV, Beschalte Weichth.,’ p. 207. 

Nassopsis grandis var. diademata Bourguignat. MartTEL AND DAUTZENBERG, 
1899, Journ. de Conchyl., XLVII, p. 168, Pl. v1, fig. 6. 

_ Lake Tanganyika: Bono, on the western coast; near the mouth of the Mku- 
lungulu and Luandazi Rivers in Ugoma (type locality not designated). 


Lavigertia grandis (EK. A. Smith) 
Text Figure 686-c 


Melama (Melanella) nassa. E. A. Smrru, 1881, Proc. Zool. Soc. London, p. 292 
(pro parte), Pl. xxx1v, figs. 26 and 26a (not of Woodward). 

Tiphobia (Paramelama) nassa var. grandis KE. A. Smirs, 1881, Proc. Zool. Soe. 
London, p. 561. 

Paramelania grandis EK. A. Smith. Bourcuienat, 1885, ‘Notice Prodrom. Moll. 
Giraud Tanganika,’ p. 69. G. B. Sowmrsy, 1894, “List of Shells of Lake Tanganyika,’ 
Db Ph ness, 

Lavigeria gr ndis EK. A. Smith. Boureuienat, 1888, ‘Iconogr. Malacol. Tan- 
ganika,’ Pl. xtv, fig. 1; 1890, Ann. Sc. Nat. Zool., (7) X, p. 182, Pl. xrv, fig. 1. E. A. 
SmirH, 1904, Proc. Malacol. Soc. London, VI, 2, p. 88; 1906, Proc. Zool. Soc. London, 
I, p. 182, Pl. x, figs. 10 and 11 (operculum). Awncry, 1907, Bull. Scientif. France et 
Belgique, (5) IX, (1906), p. 251. 

Nassopsis nassa var. grandis EK. A. Smiru, 1890, Ann. Mag. Nat. Hist., (6) VI, 
p. 93 (anatomy). 

Nassopsis grandis H. A. Smith. Marre, anp DautTzeEnBErRG, 1899, Journ. de 
Conchyl., XLVII, p. 167. 

_ Nassopsis nassa J. HE. 8. Moorn, 1898, Quart. Jl. Micr. Sci., N.S., AA. Pl. 
Xx1Ul, fig. 2; 1908, ‘The Tanganyika Problem,’ pp. 250-256, figs. 33-38, and p. 347 A 
lower figs. Dicsy, 1902, Journ. Linn. Soc. London, Zool., XXVIII, p. 442, Pl. xu, 
fig. 26. . . 

Lake Tanganyika: originally described from the eastern shore of the lake, with- 
out more definite locality; on the eastern coast, from the bay of Kigoma to Kisuka 
in Usige; Mbete, at the southern end (W. A. Cunnington Coll.) 


Lavigeria jouberti Bourguignat. 
Lavigeria jouberti BouRGUIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ PI. xIV,; 
fig. 4; 1890, Ann. Se. Nat. Zool., (7) X, p. 185, Pl. xiv, fig. 4. E. A. Smrrx, 1904, 
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Proc. Malacol. Soc. London, VI, 2, p. 89. GERMAIN, 1905, Bull. Mus. Hist. Nat. 
Paris, p. 259; 1911, op. cit., p. 438; 1908, ‘Rés. Seieitit Voy. Afrique Foa,’ p. 657. 
ine 1907, Bull. Beianiit Rennes et Belgique, (5) IX, (1906), pp. 251 and 262. 
Nassopsis grandis var. jouberti Bourguignat. Maris AND DAUTZENBERG, 1899, 
Journ. de Conchyl., XLVII, p. 169, Pl. vim, fig. 7. 
a a Tanganyika: Mlilo ee ince: Ufipa on the eastern shore (Lechaptois 
O 


Lavigeria pereximia Bourguignat 
Lavigeria perecimia Boureuienat, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. 
XIV, fig. 3; 1890, Ann. Sc. Nat. Zool. (7) X, p. 187, Pl. xrv, fig. 3. E. A. Surru, 1904, 
Proc. Malacol. and. London, VI, 2, p. 89. Ancry, 1907, Bull. Scientif. France et 
Belgique, (5) IX, (1906), p. 251. 
Lake Tanganyika: near the mouth of the Mkulungulu River (type locality). 


Lavigeria ruellaniana Bourguignat 
Lavigeria ruellaniana Bourcuianat, 1888, ‘Iconogr. Malacol. Tanganika,’ 
Pl. xtv, figs. 5-6; 1890, Ann. Sc. Nat. Zool., (7) X, p. 190, Pl. x1v, figs. 5~6. E. A. 
SmirH, 1904, Dean Malacol. Soc. London, VI, 2, p. 89. Ancry, 1907, Bull. Scientif. 
France et Belgique, (5) TX, (1906), p. 251. 
Lake Tanganyika: Mlilo and Kapampa (type locality not designated). 


RANDABELIA Bourguignat 
Randabelia BourcuieNnat, 1888, ‘Iconogr. Malacol. Tanganika,’ p. 31; 1890, 
Ann. Sc. Nat. Zool., (7) X, p. 170. Type by present designation: Paramelania ham- 
yana Bourguignat. 
Both E. A. Smith and Ancey are inclined to believe that this so-e Saied 
genus represents the young stages of Lavigeria, an opinion which we 
share; but we have not seen specimens. 


Randabelia catoxia Bourguignat 
Randabelia catoxia BourGuIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. 
x11, figs. 1-2; 1890, Ann. Sc. Nat. Zool., (7) X, p. 171, Pl. x11, figs. 1-2. E. A. Samira, 
1904, Proc. Malacol. Soc. London, VI, 2, p. 89. Ancry, Bull. Scientif. France et. 


Belgique, (5) X, (1906), pp. 251 and 262. | 
Lake Tanganyika: north of Mlilo, on the southern shore (type locality); Ufipa, 


on the eastern shore (Lechap ois Coll.). 
This, Ancey believes, is the young stage of Lavigeria joubertt. 


Randabelia hamyana (Bourguignat) 
 Poramalanae hamyana BourauiGnat, 1885, ‘Notice Prodrom, Moll. Giraud 


Tanganika,’ p. 71. 

Randabelia hamyana BourauieNnat, 1888, ‘Iconogr. Malacol. Tanganika,’ PI. 
x1, figs. 3-4; 1890, Ann. Se. Nat. Zool., (7) X, p. 173, Pl. x1u, figs. 3-4. HE. A. Smira, 
1904, Proc. Malacol. Soc. London, VI, 2, p. 89. Ancry, 1907, Bull. Scientif. France 


et ii (5) IX, (1906), p. 251. 
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Paramelania (Randabelia) hamyana Bourguignat. E. v. Martens, 1897, 
‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 207. 
Lake Tanganyika: Pambete, on the southern shore (type locality). 


HirtHia Ancey 


Hirthia Ancry, 1898, Bull. Mus. Marseille, I, 1, p. 142. Type by present desig- 
nation: Hirthia littorina Ancey. 

Hirtia DavtzENBERG, 1900, Journ. de Conchyl., XLVIII, p. 81. Misspelling 
of Hirthia. 

According to Dautzenberg (1900, Journ. de Conchyl., XLVIII, p. 81) this genus 
does not differ from Lavigeria (Nassopsis). | 


Hirthia littorina Ancey 


Hirthia litiorina ANCEY, 1898, Bull. Mus. Marseille, I, 1, p. 142, Pl. rx, fig. # 
(left). E. A. Smirx, 1904, Proc. Malacol. Soc. London, VI, 2, p. 91. Ancry, 1907, 
Bull. Scientif. France et Belgique, (5) IX, (1906), pp. 252 and 265. 

Lake Tanganyika: Ufipa on the southeastern shore (type locality; Lechaptois 
Coll.). | 

; Hirthia globosa Ancey 
_ _Hirthia globosa Ancny, 1898, Bull. Mus. Marseille, I, 1, p. 144, Pl. rx, fig. 
(right). HE. A. Smrra, 1904, Proc. Malacol. Soc. London, VI, 2, p. 91. Ancry, 1907, 
Bull. Scientif. France et Belgique, (5). IX, (1906), pp. 252 and 265. 


Lake Tanganyika: Ufipa on the southeastern shore (type locality; Lechaptois 
Coll.). 


Epcaria Bourguignat 
Edgaria Bourcuienat, 1888, ‘Iconogr. Malacol. Tanganika,’ p. 34; 1890, Ann. 
Sc. Nat. Zool., (7) X, p. 192. 
Paramelania subgenus Nassopsidia EK. v. Martens, 1897, ‘Deutsch Ost Afr., IV, 
Beschalte Weichth.,’ p. 208. Type by present designation: Paramelania crassilabris 
Bourguignat. 


Type by present designation: Paramelania nassa var. paucicostata 
K. A. Smith=Edgaria paucicostata Bourguignat, the first of the four 
Species originally included; the other three are probably only variations 
of this. 


Edgaria arenarum (Bourguignat) 


Paramelania arenarum Bourcuienat, 1888, ‘Iconogr. Malacol. Tanganika,’ 
Pl. xvu, figs. 3-4; 1890, Ann. Sc. Nat. Zool., (7) X, p. 244, Pl. xvi, figs. 3-4. 
GERMAIN, 1908, ‘Rés. Scientif. Voy. Afrique Foa,’ p. 656. 

Edgaria livingstoniana f. arenarum Bourguignat. Ancry, 1907, Bull. Scientif. 
France et Belgique, (5) IX, (1906), p. 252. 

Lake Tanganyika: Kabanga and Kapampa (type locality not designated). 

We have followed Germain in listing this as a distinct species; according to E. A. 
Smith it is one of the many variations of E. nassa. 
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Edgaria crassilabris (Bourguignat) 

Paramelania crassilabris Bourauianat, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 84; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xv1, figs. 15-16; 1890, 
Ann. Se. Nat. Foot. , (7) X, p.. 241, Pl. xvi, fies. 15-16. : 

Nassopsis une Bonk eornnt, MarTEL AND DAuTZENBERG, 1899, Journ. 
de Conchyl., XLVII, p. 171, Pl. vin, figs. 10-11. 

Edgaria crassilabris Bourguignat. E. A. Smrra, 1904, Proc. Malacol. Soc. 
London, VI, 2, p. 91. Ancry, 1997, Bull. Scientf. Franee et Belgique, (5) IX, (1906), 
pp. 252 and 263. 

Nassopsis guillemei Marte, AND DautTzEnBEerRG, 1899, Journ. de Conchyl., 
XLVII, p. 172, Pl. vin, figs. 12-13 (Mpala). 

Edgaria guillemei Martel and Dautzenberg. Ancry, 1907, Bull. Scientif. France 
et Belgique, (5) IX, (1906), p. 252. 

Lake Tanganyika: originally described from Mlilo and Pambete, on the southern 
shore, but no type locality designated; Ufipa; Mbwe; Mpala (Guillemé Coll.) 


a b . | Cc d 


€ si pe 


Fig.69. a-b, Hdgaria giraudi (Bourguignat) (=locardiana Bourguignat). 
c-d, Edgaria gassa (Woodward). e-g, Edgaria paucicostata (E. A. Smith). 


Edgaria giraudi (Bourguignat) 
_ Text Figure 69a-b 


Paramelania giraudi Bourauianat, 1885, ‘Notice Prodrom. Moll. Giraud Tan- 
ganika,’ p. 82; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xvi, figs. 19-20; 1890, 
Ann. Sc. Nat. Zool., (7) X, p. 239, Pl. xva, figs. 19-20. 

Paramelania locardiana BourGuIGNaT, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 82; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xv1, figs. 23-24; 1890, 
Ann. Sc. Nat. Zool., (7) X, p. 240, Pl. xv1, figs. 23-24 (Pambete, Mlilo, Kapampa). 

Paramelania locardi GerMAIN, 1905, Bull. Mus. Hist. Nat. Paris, p. 259; 1911, 
op. cit., p. 437; 1908, ‘Rés. Scientif. Voy. Afrique Foa,’ p. 655. . 

Edgaria giraudi Bourguignat. Ancry, 1907, Bull. Scientif. France et Belgique, 
(5) IX, (1906), p 252. eR 

Edgaria locardiana Bourguignat. Ancry, 1907, Bull. Scientif. France et 
Belgique, (5) IX, pp. 252 and 263. 
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Lake Tanganyika: Mlilo (type locality; V. Giraud Coll.); Pambete; Kapampa; 
also on the eastern coast. 

We have followed Germain in regarding this as specifically distinct, but synony- 
mous with locardiana. HE. A. Smith regards both as variations of H. nassa. 


Edgaria lechaptoist (Ancey) 


Lavigeria (?) lechaptoist ANcEY, 1898, Bull. Mus. Marseille, I, 1, p. 145, Pl. rx, 
fig. 1. 

Edgaria lechaptoisi Ancey. E. A. Smrru, 1904, Proc. Malacol. Soc. London, VI, 
2,p.91. Ancry, 1907, Bull. Scientif. France et Belgique, (5) IX, (1906), pp. 252 and 
264. 

Nassopsis nassa Woodward var. MARTEL AND DAvUzZTENBERG, 1899, Journ. de 
Conchyl., XLVII, Pl. vi, fig. 4. Dautzenperea, 1900, op. cit., XLVIII, p. 71. 

Paramelania nassa var. dautzenberg: GERMAIN, 1905, Bull. Mus. Hist. Nat. 
Paris, p. 259; 1908, ‘Rés. Scientif. Voy. Afrique Foa,’ p. 654 (Mpala).. 

Lake Tanganyika: Ufipa, on the southeastern shore (type locality; Lechaptois 
Coll.) Mpala (Guillemé Coll.). 


Edgaria lechaptoisi var. obliqua Ancey 


Edgaria lechaptoisi var. obliqua ANcEY, 1907, Bull. Scientif. France et Belgique, 
(5) IX, (1906), p. 264, footnote. 

Lake Tanganyika: Ufipa, on the southeastern shore (type locality; Lechaptois 
Coll.). 


Edgaria nassa (Woodward) 
Text Figure 69c-d 


Melania (Melanella) nassa Woopwarp, 1859, Proc. Zool. Soc. London, p. 349, 
Pl. xvi, fig. 4. E. A. Smrrx, 1880, op. cit., p. 348. 

Melania nassa Woodward. ReExEvn, 1860, ‘Conchol. Iconica,’ XII, Melania, Pl. 
XXXII, fig. 216. Brot, 1874, in Martini and Chemnitz, ‘Syst. Conch. Cab.,’ I, 24, 
Melaniaceen, p. 52, Pl. v1, fig. 7. PrEnsmnrEr, 1886, Bull. Mus. Hist. Nat. Belgique, 
EV) -p, 208, 

Tiphobsa (Paramelania) nassa Woodward. E. A. Smrru, 1881, Proc. Zool. Soc. 
London, p. 561. 

Paramelania nassa Woodward. Bodaemianes 1885, ‘Notice Prodrom. Moll. 
Giraud Tanganika,’ p. 76; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xvi, figs. 7-8; 
1390, Ann. Se. Nat. Zool. (7); p. 227, «Pi xvi, fies: 7-8. GLB. eS 1894, 
Lise of Shells of Lake TDanganidica,’ p. 1, Pl., fig. 5. Grrmatn, 1908, ‘Rés. Scientit. 
Voy. Afrique Foa,’ p. 653. 

Paramelama (Nassopsis) nassa Woodward. E. v. Martens, 1897, ‘Deutsch 
Ost Afr., IV, Beschalte Weichth.,’ p. 208. 

Mescanee nassa Woodward. Marte and DavurTzENBERG, 1899, Puen. de 
Conchyl., XLVII, p. 165, Pl. vim, figs. 1-3, and 5. 

Edgaria nassa Woodard: E. A. Site 1904, Proc. Malacol. Soc. London, 
VI, 2, p. 90; 1906, Proc. Zool. Soc. London, I, p. 182, Pl. x, fig. 19 (operculum). 
Aneaw. 1907, Bull. Scientif. France et Belbinue, (5) IX, (1906), p. 252. 
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Paramelania randabeli BourcuiGnat, 1888, ‘Iconogr. Malacol. Tanganika,,’ 
Pl. xvi, figs. 21-22; 1890, Ann. Sc. Nat. Zool., (7) X, p. 225, Pl. XVI, figs. 21-22. 

Edgaria nassa f. randabeli Bourguignat. Ancny, 1907, Bull. Scientif. France 
et Belgique, (5) IX, (1906), pp. 252 and 263. | 

Pyrgulifera nassa Woodward. Tauscu, 1884, Sitz. Ber. Ak. Wiss. Wien, Math. 
Naturw. Kl., XC, Abt. 1, p. 62, Pl. 1, figs. 5-6. 

Lake Tanganyika: eastern shore at Ujiji (type locality; Speke Coll.); near the 
mouth of the Luandazi River (type locality of P. randabeli); Kirando, on the 
southeastern shore (W A. Cunnington Coll.); Pambete. Albertville, abundant and 
variable, appearing to merge into paucicostata, giraudi and singularis (Charles 


Hedley). 


EKdgaria nassa var. nassatiformis Bourguignat 


Paramelania nassatiformis BouURGUIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ 
Pl. xvu, figs. 5-6; 1890, Ann. Sc. Nat. Zool., (7) X, p. 234, Pl. xvu, figs. 5-6. 

Melania (Melanella) nassa EK. A. Smirx, 1881, Proc. Zool. Soc. London, p. 292 
(in part), Pl. xxxrv, fig. 26. H. Crossz, 1881, Journ. de Conchyl., XXIX, p. 113, 
Pl. tv, figs. 3-8a. 

Paramelania nassa var. nassatiformis Bourguignat. GERMAIN, 1905, Bull. Mus. 
Hist. Nat. Paris, p. 259; 1908, ‘Rés. Scientif. Voy. Afrique Foa,’ p. 655. 

Edgaria livingstomana f. nassatiformis Bourguignat. ANcry, 1907, Bull. Scientif. 
France et Belgique, (5) TX, (1906), p. 252. 

Lake Tanganyika: Kapampa, Karema, and Ujiji (type locality not designated). 


Edgaria paucicostata (E. A. Smith) 
Text Figure 69¢, f, g 


Melania (Melanella) nassa E. A. SmiruH, 1881, Proc. Zool. Soc. London, p. 292 
(in part), Pl. xxxtv, fig. 26b (not of Woodward). 

Tiphobia (Paramelania) nassa var. paucicostata KE. A. Smita, 1881, Proc. Zool. 
Soc. London, p. 561. 

Melania (Paramelania) crassa var. paucicostata EK. A. Smith. Crossn, 1881, 
Journ. de Conchyl., X XIX, p. 285. 

Paramelania paucicostata EK. A. Smith. Bourauienat, 1885, ‘Notice Prodrom. 
Moll. Giraud Tanganika,’ p. 69. G. B Sowrrsy, 1894, ‘List of Shells of Lake Tan- 
ganyika,’ p. 1, Pl., fig. 6. Germain, 1908, ‘Rés. Scientif. Voy. Afrique Foa,’ p. 656; 
1911, Bull. Mus. Hist. Nat. Paris, p. 487. 

Edgaria paucicostata E. A. Smith. Boureuianat, 1888, ‘Iconogr. Malacol. 
Tanganika,’ Pl. xiv, figs. 8-9; 1890, Ann. Sc. Nat. Zool., (7) X, p. 193, Pl. xiv, figs. 
8-9. E. A. Smrru, 1904, Proc. Malacol. Soc. London, VI, 2, p. 90. Grrmarn, 1905, 
Bull. Mus. Hist. Nat. Paris, p. 259. E. A. Smrrx, 1906, Proc. Zool. Soc. London, I, 
p. 82. Ancry, 1907, Bull. Scientif. France et Belgique, (5) IX, (1906), pp. 251 and 263. 

Paramelania (Edgaria) paucicostata EK. A. Smith. E. v. Martens, 1897, ‘Deutsch 
Ost Afr., IV, Beschalte Weichth.,’ p. 209. 

Nassopsis paucicostata EK. A. Smith. Marten anp DAUTZENBERG, 1899, Journ. 
de Conchyl., XLVII, p. 170, Pl. v111, figs. 8-9. 

Edgaria monceti BourGuIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xiv, 
figs. 12-18; 1890, Ann. Sc. Nat. Zool., (7) X, p. 195, Pl. x1v, figs. 12-18. 
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Edgaria littoralis BourGUIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xrv, 
figs. 14-16; 1890, Ann. Sc. Nat. Zool., (7) X, p. 196, Pl. x1v, figs. 14-16. 

Paramelania (Edgaria) flecicosta E. v. Martens, 1895, Nachrichtsbl. Deutsch. 
Malakoz. Ges., XX VII, p. 186; 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth..,’ 
p. 209, Pl. vi, fig. 42 (Tanganyika). | 

Nassopsis tiarella MARTEL AND DAUTZENBERG, 1899, Journ. de Conchyl., XLVII, 
p. 175, Pl. vit, figs. 18-19 (not of v. Martens). 

Lake Tanganyika: originally described from that lake without more definite 
locality (Reichard Coll.); Ufipa (Lechaptois Coll.); at the southern end (W. A. 
Cunnington Coll.); Kibanga (type locality of EZ. monceti); Pambete (type locality of 
E. littoralis); Ujiji; Mpala (Guillemé Coll.). 


Edgaria paucicostata var. callopleuros (Bourguignat) 


Paramelania callopleuros BouRGUIGNAT, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 69. 

Edgaria callopleuros BourGvuiGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ 
Pl. x1v, figs. 10-11; 1890, Ann. Sc. Nat. Zool., (7) X, p. 194, Pl. x1v, figs. 10-11. 

Edgaria paucicostata var. callopleuros Bourguignat. GERMAIN, 1905, Bull. Mus. 
Hist. Nat. Paris, p. 259. 

Paramelania paucicostata var. callopleuros Bourguignat. GERMAIN, 1908, ‘Rés. 
Scientif. Voy. Afrique Foa,’ p. 657. 

Lake Tanganyika: Pambete (type locality). 


Kdgaria reymond: (Bourguignat) 


Paramelania reymondi BouraguiaNnat, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 72; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xv, figs. 20-21; 1890, 
Ann. Sc. Nat. Zool., (7) X, p. 214, Pl. xv, figs. 20-21. 

Paramelamia bourguignati BourGuIGNAT, 1885, ‘Notice Prodrom. Moll. Giraud 
‘Tanganika,’ p. 73; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xv, figs. 18-19; 1890, 
Ann. Se. Nat. Zool., (7) X, p. 218, Pl. xv, figs. 18-19. 

Edgaria bourguignatt Bourguignat. E. A. Smira, 1904, Proc. Malacol. Soc. 
London, IV, 2, p. 91. Ancny, 1907, Bull. Scientif. France et Belgique, (5) IX, (1906), | 
pp. 252 and 264. 

Edgaria reymondi Bourguignat. E. A. Sirs, 1904, Proc. Malacol. Soe. London, 
VI? p91. 

Edgaria bourguignati f. reymondi Bourguignat. ANcEry, 1907, Bull. Scientif. 
France et Belgique, (5) IX, (1906), p. 252. 

Lake Tanganyika: Kapampa (type locality of both reymondi and bourgurgnatt) ; 
Kigoma; Ufipa, on the eastern coast (Lechaptois Coll.) 


Edgaria singularis (Bourguignat) 
Paramelania singularis BourRGguIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ 
Pl. xv, figs. 16-17; 1890, Ann. Sc. Nat. Zool., (7) X, p. 211, Pl. xv, figs. 16-17. 
Edgaria singularis Bourguignat. E. A. Smrra, 1904, Proc. Malacol. Soc. London, 
VI, 2, p. 91. Ancry, 1907, Bull. Scientif. France et Belgique, (5) IX, (1906), p. 252. 
Lake Tanganyika: Kapampa (type locality). 
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Edgaria tiarella (EK. v. Martens) 


Paramelamia (Edgaria) tiarella K. v. Martens, 1895, Nachrichtsbl. Deutsche 
Malakoz. Ges., X XVII, p. 187; 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth..,’ 
p. 209, Pl. v1, fig. 43. | 

Edgaria tiarella KE. v. Martens. E. A. Smiru, 1904, Proc. Malacol. Soc. London, 
VI, 2, p. 90. Ancry, 1907, Bull. Scientif. France et Belgique, (5) IX, (1906), pp. 251 
and 263. | 

Lake Tanganyika: originally described from the lake, without more definite 
locality; Ufipa (Lechaptois Coll.). : 


Edgaria variabilis (Martel and Dautzenberg) 


Nassopsis variabilis Marte, AND DavuTzENBERG, 1899, Journ. de Conchyl.s 
XLVII, p. 174, Pl. vit, figs. 16-17. 

Edgaria variabilis Martel and Dautzenberg. E. A. Smiru, 1904, Proc. Malacol. 
Soc. London, VI, 2, p. 90.: ANcEY, 1907, Bull. Scientif. France et Belgique, (5) IX, 
(1906), pp. 251 and 263. 

Lake Tanganyika: Mpala (type locality; Guillemé Coll.); Ufipa (Lechaptois 
Coll.). 


The following forms, described by Bourguignat, are probably mere individual 
or local variations of some of the foregoing species: 

Edgaria alphonst (Bourguignat)=Paramelania alphonst Bourcuienat, 1890, 
Ann. Se. Nat. Zool., (5) X, p. 218. Hdgaria milne-edwardsiana {. alphonst ANCEY, 
1907, Bull. Scientif. France et Belgique, (5) TX, (1906), p. 252. Lake Tanganyika: 
Mlilo (type locality). 

Edgaria bythiniformis (Bourguignat) = Paramelania bythiniformis BoURGUIGNAT, 
1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xv, figs. 26-27; 1890, Ann. Se. Nat. Zool., 
(7) X, p. 242, Pl. xv, figs. 26-27. Edgaria elongata f. bythiniformis Ancry, 1907, Bull. 
Scientif. France et Belgique, (5) IX, (1906), pp. 252 and 263. Lake Tanganyika: 
at the outflow of the Lukuga River (type locality); Ufipa (Lechaptois Coll.). 

Edgaria cameroniana (Bourguignat) = Paramelania cameroniana BouRGUIGNAT, 
1885, ‘Notice Prodrom. Moll. Giraud Tanganika,’ p. 80; 1888, “Iconogr. Malacol. 
Tanganika,’ Pl. xv, figs. 22-23; 1890, Ann. Sc. Nat. Zool., (7) X, p. 210, Pl. xv, figs. 
99-23. Edgaria egregia f. cameroniana Ancny, 1907, Bull. Scientif. France et Bel- 
gique, (5) IX, (1906), p. 252. Lake Tanganyika: Mlilo and Kapampa; type locality 
not designated. 

Edgaria duveyrvertana (Bourguignat) = Paramelania duveyrieriana BOURGUIGNAT, 
1885, ‘Notice Prodrom. Moll. Giraud Tanganika,’ p. 79; 1888, ‘Iconogr. Malacol, 
Tanganika,’ Pl. xv, figs. 12-18; 1890, Ann. Sc. Nat. Zool., (7) Oe p. 207; Pl. xv, figs. 
12-13. Edgaria egregia f. dwveyrieriana Ancry, 1907, Bull. Scientif. France et 
Belgique, (5) IX, (1906), p. 252. Lake Tanganyika: Mlilo (type locality); Pambete. 

Edgaria egregia (Bourguignat) Ancry, 1907, Bull. Scientif. France et Belgique, 
(5) IX, (1906), pp. 252 and 263=Paramelania egregia BoURGUIGNAT, 1885, ‘Notice 
Prodrom. Moll. Giraud Tanganika,’ p. 81; 1888, ‘Iconogr. Malacol. Tanganika,,’ Fl. 
xv, figs. 1-3; 1890, Ann. Sc. Nat. Zool., (7) X, p. 200, Pl. xv, figs. 1-3. Lake Tan- 
ganyika: Kapampa (type locality); Ufipa (Lechaptois Coll.). 
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Edgaria egos (Bourguignat) Ancry, 1907, Bull. Scientif. France et Belgique, 

(5) IX, (1906), p. 252 = Paramelania elongata BourGuIGNnart, 1888, ‘Iconogr. Malacol. 
Tanganika,’ Pl. xvi, figs. 9-10; 1890, Ann. Sc. Nat. Zool., (7) X, p 288, Pj. xvi, 
figs. 9-10. Lake Tanganyika; Milo ey Pambete; type fot iis not designated. 
: Edgaria formosa (Bourguignat) =Paramelania formosa Boureutenat, 1888, 
‘Iconogr. Malacol. Tanganika,’ Pl. xv, figs. 9-11; 1890, Ann. Sc. Nat. Zool., iG tae, 
p. 209, Pl. xv, figs. 9-11. Edgaria egregia {. formosa Ancny, 1907, Bull. Scientif. 
France et Belgique, (5) IX, (1906), pp. 252 and 263. Lake Tanganyika: Kapampa 
(type locality); Ufipa (Lechaptois Coll.). 

Edgaria grandidieriana (Bourguignat) Ancry, 1907, Bull. Scientif. France et 
Belgique, (5) IX, (1906), p. 252=Paramelania grandidiertana BouRGuIGNAT, 1888, 
‘Iconogr. Malacol. Tanganika,’ Pl. xv1, figs. 1-2; 1890, Ann. Sc. Nat. Zool., (7) X, 
p. 221, Pl. xvi, figs. 1-2. Lake Tanganyika: Pambete (type locality). 

Edgaria infralirata (Bourguignat) = Paramelania infralirata BOURGUIGNAT, 1888, 
‘Iconogr. Malacol. Tanganika,’ Pl. xv, figs. 4-5; 1890, Ann. Sc. Nat. Zool., (7) X, 
p. 203, Pl. xv, figs. 4-5. Edgaria egregia f. infralirata Ancry, 1907, Bull. Scientif. 
France et Belgique, (5) IX, (1906), p. 252. Lake Tanganyika: Mlilo (type locality). 

Edgaria lacunosa (Bourguignat) = Paramelania lacunosa BoURGUIGNAT, 1888, 
‘Iconogr. Malacol. Tanganika,’ Pl. xv1, figs. 5-6; 1890, Ann. Se. Nat. Zool., (7) X, 
p. 224, Pl. xvi, figs. 5-6. Hdgaria grandidieriana f. lacunosa ANcEY, 1907, Bull. 
Scientif. France et Belgique, (5) IX, (1906), p. 252. Lake Tanganyika: Kapampa 
(type locality). 

Edgaria ledoulxiana (Bourguignat) =Paramelania ledoulziana BouRGUIGNAT, 
1885, ‘Notice Prodrom. Moll. Giraud Tanganika,’ p. 80; 1888, ‘Iconogr. Malacol. 
Tanganika,’ Pl. xv, figs. 14-15; 1890, Ann. Se. Nat. Zool., (7) X, p. 208, Pl. xv, figs. 
14-15. Edgaria egregia f. ledoulaiana ANcry, 1907, Bull. Scientif. France et Belgique, 
(5) IX, (1906), pp. 252 and 263. Lake Tanganyika: Kapampa (type locality); 
Ufipa (ieehamtar Coll.). 

Edgaria lessepsiana (Bourguignat) ANcry, 1907, Bull. Scientif. France et 
Belgique, (5) IX, (1906), p. 252=Paramelania lessepsiana BourGcuiGNnat, 1885, 
‘Notice Prodrom. Moll. Giraud Tanganika,’ p. 78; 1888, ‘Iconogr. Malacol. Tanga- 
nika,’ Pl. xv, figs. 28-29; 1890, Ann. Sc. Nat. Zool., (7) X, p. 218, Pl. xv, figs. 28-29. 
Lake Tanganyika: Mlilo (type locality). 

Edgaria _limnea (Bourguignat)=Paramelania limnea BourGuicNnat, 1888, 
‘Iconogr. Malacol. Tanganika,’ Pl. xvu, figs. 7-8; 1890, Ann. Sc. Nat. Zool., (7) X, 
p. 235, Pl. xvu1, figs. 7-8. Edgaria livingstonianaf. limnea ANcEY, 1907, Bull. Scientif. 
France et Belgique, (5) IX, (1906), pp. 252 and 263. Lake Tanganyika: Pambete 
and Karema (type locality not designated); Ufipa (Lachaptois Coll.). 

Edgaria livingstoniana (Bourguignat) ANncry, 1907, Bull. Scientif. France et 
Belgique, (5) IX, (1906), p. 252=Paramelania Roeiane BOURGUIGNAT, 1888, 
‘Notice Prodrom. Moll. Giraud Tanganika,’ p. 85; 1888, ‘Iconogr. Malacol. Tangan- 
ika,’ Pl. xvut, figs. 1-2; 1890, Ann. Sc. Nat. Zool., (7) X, p. 233, Pl. Xvi, figs. 1-2. 
Lake Tanganyika: Pambore: Kapampa; Kibanaas type ieeality not eaieaated. 

Edgaria mabilliana (Govadean= Paramelania mabilliana BOURGUIGNAT, 
1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xv1, figs. 17-18; 1890, Ann. Se. Nat. Zool., 
(7) X, p. 232, Pl. xvi, figs. 17-18. Edgaria egregia f. abies ANCEY, 1907, Bull. 


Scientif. Feiacs et Belgique, (5) IX, C206) p. 202; > hake ee uatlens Pambete 
(type locality). 
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Edgaria milne-edwardsiana (Bourguignat) ANcEy, 1907, Bull. Scientif. France et 
Belgique, (5) IX, (1906), pp. 252 and 263 = Paramelania milne-edwardsiana BouRGUIG- - 
NAT, 1885, ‘Notice Prodrom. Moll. Giraud Tanganika,’ p. 77; 1888, ‘Iconogr. 
Malacol. Tanganika,’ Pl. xv, fig. 830; 1890, Ann. Sc. Nat. Zool., (7) X, p. 216, Pl. xv, 
fig. 30. Paramelama (Nassopsidia) milne-edwardsiana EK. v. Martens, 1897, ‘Deutsch 
Ost Afr., IV , Beschalte Weichth.,’ p. 208. Lake Tanganyika: Mlilo (type locality); 
Ufipa (Lechaptois Coll.). 

Edgaria nassatella (Bourguignat) = Paramelania nassatella BourGuiIGcNnat, 
1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xv1, figs. 3-4; 1890, Ann. Sc. Nat. Zool., 
(7) X, p. 222, Pl. xvi, figs. 3-4. HEdgaria grandidieriana f. nassatella ANcEY, 1907, 
Bull. Scientif. France et Belgique, (5) IX, (1906), p. 252. Lake Tanganyika: Kirando, 
south of Karema (type locality). 

Edgaria obtusa (Bourguignat)=Paramelania obtusa BouRGuIGNAT, 1888, 
‘Iconogr. Malacol. Tanganika,’ Pl. xv, figs. 6-8; 1890, Ann. Se. Nat. Zool., (7) X, 
p. 206, Pl. xv, figs. 6-8. HKdgaria egregia f. obtusa ANcEY, 1907, Bull. Scientif. France 
et Belgique, (5) TX, (1906), pp. 252 and 263. Lake Tanganyika: Kapampa (type 
locality); Ufipa (Lechaptois:Coll.). 

Edgaria palustris (Bourguignat) Ancry, 1907, Bull. Scientif. France et Belgique, 
(5) IX, (1906), p. 252 = Paramelania palustris BoURGUIGNAT, 1888, ‘Iconogr. Malacol. 
Tanganika,’ Pl. xv, figs. 31-32; 1890, Ann. Sc. Nat. Zool., (7) X, p. 219, Pl. xv, 
figs. 31-32. Lake Tanganyika: Mlilo (type locality). 

Edgaria pulchella (Bourguignat) =Paramelania pulchella Bourauienat, 1885, 
‘Notice Prodrom. Moll. Giraud Tanganika,’ p. 86; 1888, ‘Iconogr. Malacol. Tan- 
ganika,’ Pl. xvu, figs. 9-10; 1890, Ann. Sc. Nat. Zool., (7) X, p. 237, Pl. xvi, figs. 
9-10. Edgaria livingstoniana f. pulchella ANcry, 1907, Bull. Scientif. France et 
Belgique, (5) IX, (1906), p. 252. Lake Tanganyika: Kapampa (type locality). 

Edgaria servainiana (Bourguignat) = Paramelamia servainiana BOURGUIGNAT, 
1885, ‘Notice Prodrom. Moll. Giraud Tanganika,’ p. 83; 1888, ‘Iconogr. Malacol. 
Tanganika,’ Pl. xvi, figs. 11-12; 1890, Ann. Sc. Nat. Zool., (7) X, p. 243, Pl. xvii, 
figs. 11-12. Edgaria livingstoniana f. servainiana AncryY, 1907, Bull. Scientif. France 
et Belgique, (5) IX, (1906), p. 252. Lake Tanganyika: Pambete (type locality). 

Edgaria smithi (Bourguignat)=Paramelania smithi BouRGUIGNAT, 1888, 
‘Iconogr. Malacol. Tanganika,’ Pl. xv1, figs. 11-12; 1890, Ann. Sc. Nat. Zool., (7) 
X, p. 228, Pl. xvi, figs. 11-12. Edgaria nassa f. smitht Ancry, 1907, Bull. Scientif. 
France et Belgique, (5) IX, (1906), p. 252. Lake Tanganyika: Mlilo and coast of 
Ituha (type locality not designated). 

Edgaria timida (Bourguignat)=Paramelania timida BourGuicnat, 1888, 
‘Iconogr. Malacol. Tanganika,’ Pl. xv, figs. 24-25; 1890, Ann. Sc. Nat. Zool., (7) X, 
p. 215, Pl. xv, figs. 24-25. Lake Tanganyika: Kigoma (type locality). 

Edgaria venusta (Bourguignat) =Paramelania venusia BOURGUIGANT, 1888, 
‘Iconogr. Malacol. Tanganika,’ PJ. xvi, figs. 18-14; 1890, Ann. Sc. Nat. Zool., (7) X, 
p. 230, Pl. xvi, figs. 18-14. Hdgaria nassa f. venusta AncrY, 1907, Bull. Scientif, 
France et Belgique, (5) IX, (1906), p. 252. Lake Tanganyika: Pambete (type locality). 


LEcHAPToIsIA Ancey 


Lechaptoisia ANcEY, 1894, Bull. Soc. Zool. France, XIX, p. 29. Substitute for 
Horea E. A. Smith, not of Bourguignat, 1888. 
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Rissoa subgenus Horea E. A. Smiru, 1889, Ann. Mag. Nat. Hist., (6) IV, p. 175. 
Monotype: Rissoa (Horea) ponsonbyi E. A. Smith. Not Horea Bourguignat, 1888. 


Lechaptoisia ponsonbyi (E. A. Smith) 
Text Figure 70a-b 


Rissoa (Horea) ponsonbyi E. A. Smrru, 1889, Ann. Mag. Nat. Hist., (6) IV, p. 175. 

Lechapioisia ponsonbyi E. A. Smith. Ancry, 1894, Bull. Soc. Zool. France, 
XIX, p. 29; 1901, Journ. de Conchyl., XLIX, p. 224. E. A. Smiru, 1904, Proc. 
Malacol. Soc. London, VI, 2, p. 94. Ancry, 1907, Bull. Scientif. France et Belgique, 
(5) IX, (1906), p. 254. 

Horea ponsonby: KE. A. Smith. G. B. Sowmrsy, 1894, ‘List of Shells of Lake 
Tanganyika,’ p. 2, Pl., fig. 18. E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Be- 
schalte Weichth.,’ p. 211. 

_ Lake Tanganyika: originally described from the eastern shore without more 
definite locality (E. C. Hore Coll.). 


a | b 
Fig. 70, a-b, Lechaptoisia ponsonbyi (E. A. Smith). 6.5 and 6.7 mm. long. 


PELECYPODA 


Aquatic mollusks without distinct head and without radula, protected by a 
bivalve shell, the two valves united by an elastic dorsal ligament and usually artic- 
ulated together by hinge-processes or ‘‘teeth’”’; connected also by adductor muscles 
passing from one valve to the other and serving to pull them together. In the fresh- 
water groups there are two (rarely one) pairs of leaf-like gills between mantle and 
foot, serving also as gatherers of food and often as marsupial pouches for the eggs and 
embryos. 


In the Ethiopian Region this class is represented by eight families, 
classified thus!: | 
Cyrenide 
Spheeriidee 
Superfamily Tellinacea: Donacide. 
|Superfamily Lucinacea: Cyrenoididse 
Unionide 
eae Naiadacea < Mutelidee 
Etheriidee 
[Superfamily Mytilacea: Dreissenidze 


Superfamily Cyrenacea | 
Order Teleodesmacea 
Order Prionodesmacea 


1The arrangement given is that of Dall. In the classification of Pel i ili 
placed in the Order Eulamellibranchia, the last one in ilibranchia. ei Fe temailica are 
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Kery To ETHIOPIAN FAMILIES OF PELECYPODA 


1. Shell equivalve, wedge-shaped, the hinge without teeth, the beaks terminal at 
the smaller (anterior) end, a septum across them inside; posterior adductor 


muscle very large. Byssiferous. Estuarine mussels........... Dreissenide. 
Beaks not terminal, or if so, the adductor muscle scars are not greatly unequal. .2. 
2. Interior “pearly os sec ee Oe: Fis Se ee 3. 
Interior Poreelanousy. 255 ose ee aa oa sca. 8 Ce Be Ge oak 5. 
38. Irregular, inequivalve, oyster-like; hinge without teeth; living attached to 
shells, stoma, Obes G55 cage ae Wed gitaris os irc gue a Ree ev ale Etheriide. 
Equivalve; free in the. adult’ stages o.5 x, soe a ee 4, 

4, Hinge having lamellar lateral teeth and shorter cardinals (in African species). 
Unionide. 
Hinge various; toothless, with a series of many short teeth, etc., but without 
lamellar laterals (iw Afriesn species) ....3.. 0. sees es 0 Mutelide. 


5. No lateral teeth; a 7-shaped cardinal in each valve, another tooth below it in 
the right valve; shell subcircular, with very indistinct adductor and pallial 
Impressions....... CTT LEE oe sits Dacah BaP Ei elie Sob elie la" he ae ae Cyrenoidide. 

Anterior and posterior lateral teeth present, at least in the right valve (though 
often very small in Egeria, where the cardinal teeth are very large);. car- 


dinal teeth present; shell trigonal, oval or orbicular.................... 6. 
6. Two or three moderately to very strong cardinal teeth, diverging from the beaks 
in both valves, on a distinctly or strongly developed hinge-plate.......... re 


Cardinal teeth minute and conspicuously unlike in the two valves, not more than 
two in each valve, the laterals far larger though lamellar; the hinge-plate 


extremely narrow; shell thin, rather small or minute.......... Spheriide. 
7. No pallial sinus in African fresh-water genera..............++..-. Cyrenide. 
A pallial sinus present in African fresh-water genera.............. Donacide. 
TELEODESMACEA 
Cyrenidez 


Shell trigonal to oval, moderately or very solid, porcellanous, covered with a 
yellow to olivaceous or brown periostracum ; hinge-plate developed, bearing 2 or 3 
cardinal teeth diverging from the beaks in each valve, and anterior and posterior 
lateral teeth. Ligament external; pallial line entire in the African genera. The 
mantle is free, except posteriorly where a partition divides off a siphonal cavity. 
Siphons quite chor and separate or represented by mere orifices. Gills concrescent 
posteriorly. Labial palpi rather short, triangular. Oviparous so far as known. 


A number of genera in nearly all tropical and subtropical regions 
of both hemispheres. Corbicula, generally spread in East Africa, appears 
to be in course of invading the West African fauna. 


Key to African Genera of Cyrenidz 


1. Lateral teeth absent in both valves. Shell thin and fragile. 
Soleilletia Bourguignat. 


Lateral teeth well developed in both valves, long and finely crenulate. Shell 
thiekand SON wioksak or pee ea eae eS Corbicula Megerle v. Miuhlfeld. 
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Corsicuta Megerle v. Mihlfeld 


Corbicula MEGERLE v. MituuFELp, 1811, Mag. Ges. Naturf. Fr. Berlin, V, p. 56¢ 
Monotype: Tellina fluminalis O. F. Miiller, “die Euphratische Korbmuschel.”’ 
Dall, 1903, Trans. Wagner Free Inst. Sci. Philadelphia, III, p. 1448. 

Trigonal to oval Cyrenide in which the lateral teeth are long and closely crenu- 
late. Pallial sinus entire. Usually the exterior has concentric sculpture, and the 


interior more or less violaceous color. 
Animal with two short siphons, both provided with papille at their apertures.! 


ge ee 
Y hy OM, 

mans fe YW Dime 4 aes 
SL ea eNO 


Samm 7,71 
fa anal 


« 
Peceae Ete oe: 


Map 5. Present-day distribution of the genus Corbicula. 


The dotted line indicates the former distribution of Corbicula fluminalis in Europe. 


ool. 


The genus Corbicula is at present distributed over the Ethiopian 
Region, Madagascar, southeastern Europe, southern and eastern Asia, 
the Indo-Malayan Region, eastern Australia, and Tasmania (See Map 5). 
During the late Pliocene and the Pleistocene, however, it extended over 
much of central and southern Europe, as far as western Great Britain.” 

1See Prashad, B. 1920. ‘The gross-anatomy of Corbicula fluminalis (Miiller).’ Rec. Indian Mus., 
XVIII, pp. 209-211. 

20.v. Linstow. 1922. ‘Beitrag zur Geschichte und Verbreitung von Corbicula fluminalis.’ Archiv 
f. Molluskenk., LIV, pp. 113-144, Pls. v-v 


See also L. Germain. 1922. ‘ Mollusques terrestres et fluviatiles recueillis en Syrie par M. H. 
Gadeau de Kerville,’ II, pp. 92-109. 
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Closely allied forms (Cyanocyclas) are found living in South America. 
We cordially endorse Connolly’s sage remark that “It would require 
intimate acquaintance with the types and long sets of each variety to 
unravel the extraordinary tangle into which the African species of 
Corbicula have been woven.” 
The following species of Corbicula have been described from Africa. 


Corbicula africana (Krauss) = Cyrena africana Krauss, 1848, ‘Siidafrik. Mollusk..,’ 
p. 8, Pl. 1, fig. 8 (here restricted to the specimens from the Guaritz River, Swellendam 
Province). Cyrena africana var. a olivacea Krauss, 1848, op. cit., p. 8 (the speci- 
mens from the Gauritz River). Cyrena gauritziana Krauss, 1848, op. cit., p. 8 (as a 
synonym of olivacea). 

Corbicula artini Patuary, 1908, Bull. Inst. Egyptien, (4) II, (1902). 93; Pl. 
1, fig. 4 (White Nile; with var. ex colore albina Pallary). According to Pallary (1909, 
Mém. Inst. Egyptien, VI, p. 71), the following is a synonym of this: Corbicula 
lavigeriana ‘‘Bourguignat’’ GrRMAIN, 1906, Bull. Mus. Hist. Nat. Paris, p. 583. 
fig. 18b (type locality: Ugoi); C. consobrina var. lavigerieti GERMAIN, 1906, op. cit., 
p. 584. We have seen a specimen referable to C. artent from the Nile in 10° N. 
(Pilette Coll.) and it appears to be quite a distinct species. | 

Corbicula astartina (v. Martens) =Cyrena astartina KE. v. Martens, 1860, 
Malakoz. Blatter, VI, p. 219, Pl. 11, figs. 6 and 7 (type locality: Tete in the Zambezi 
River). Corbicula giraudi Boureuianat, 1889, Bull. Soc. Malacol. France, VI, p. 
38 (without description; from Lake Nyasa at Karonga; a synonym of C. astartina, | 
according to Germain, 1906, Bull. Mus. Hist. Nat. Paris, p. 584). 

Corbicula audoint GERMAIN, 1909, Bull. Mus. Hist. Nat. Paris, p. 476; 1911, 
‘Doc. Scientif. Miss. Tilho,’ II, p. 218, Pl. 1, figs. 835-37. Several localities in the 
Eguei district, east of Lake Chad. 

Corbicula callipyga BouRGUIGNAT, 1885, ‘Moll. Choa,’ p. 37, Pl., figs. 18 and 13’. 
Hauash River, Abyssinia. , 

Corbicula cunningtoni EB. A. Smrru, 1906, Proc. Zool. Soc. London, I, p. 186, PI. 
x, fig. 15. Bukoba, in Lake Victoria. 

Corbicula delessertiana Prime, 1870, Ann. Lyc. Nat. Hist. New York, IX, p. 299. 
The Pyramids, Egypt and Smyrna. Clessin supposes that this is a synonym of C. 
radiata (Philippi). 

Corbicula difficilis Prime, 1864, Ann. Lyc. Nat. Hist. New York, VIII, p. 62, fig. 
7. “African septentrionalis?”’ 

Corbicula doufilei A. T. pe RocHEBRUNE AND GERMAIN, 1904, Bull. Mus. Hist. 
Nat. Paris, p. 144; 1904, Mém. Soc. Zool. France, XVII, p. 22, Pl. 11, figs. 3-5. Dufilé 
on the White Nile. | 
Corbicula fischeri GeRMAIN, 1907, Bull. Mus. Hist. Nat. Paris, p. 68; 1908, in A. 
Chevalier, ‘L’Afrique Centrale Frangaise,’ p. 580, Pl. v, figs. 18-192. Mamun, 
Senussi Country, French Equatorial Africa. : | 

Corbicula fluminalis (O. F. Miller). See p. 344. 

Corbicula foai J. Mabille. See p. 345. 


 18ervain (1890, Bull. Soc. Malacol. France, VII, p. 286) enumerated 46 alleged species of Corbicula 
from Egypt recognized by Bourguignat. As none of the new names were defined, they need not be listed 
here. See also Pallary, 1909, Mém. Inst. Egyptien, VI, p. 73; list of 39 supposed species of Corbicula 
in Bourguignat’s collection, none of them defined. More recently Pallary (1924, Mém. Inst. d’Egypte, 
VII, 1, pp. 37-39) has named many additional forms from Egypt. 
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Corbicula gabonensis Preston, 1909, Ann. Mag. Nat. Hist., (8) IV, p. 90, PL. 
Iv, fig. 8. Gaboon. 

Corbicula graviertana Bourauienat, 1885, ‘Moll. Choa,’ p. 38, Pl., figs. 14 and 
14’. Hauash River, Abyssinia. 

Corbicula heuglini CLusstn, 1879, in Martini and Chemnitz, ‘Syst. Conch. om 4 
IX, 3, Cycladeen, p. 139, Pl. xxv, Boe land2. Lake Tsana, Abyssinia. 

Cerbioula inequilateralis PrrmE, 1864, Ann. Lyc. Nat. Hist. New York, VIII, 
p: 80; fie..31. :  Airies.”” 

Corbicula jickeli CLussin, 1879, in Martini and Chemnitz, ‘Syst. Conch. Cab.,’ 
IX, 3, Cycladeen, p. 163, Pl. xxrx, figs. 1 and 2. Based upon C. pusilla Bar: 
JickEtt, 1874, Nova Acta Ac. Nat. Cur. Dresden, XXXVII, 1, p. 289, Pl. 1, fig. 
12. Ina canal of the Nile, near Cairo. 

Corbicula kirkii Prime, 1864, Ann. Lye. Nat. Hist. New York, VIII, p. 66, fig. 12. 
Mozambique. 

Corbicula lacoini Gmrmatn, 1905, Bull. Mus. Hist. Nat. Paris, p. 487; 1906, 
Mém. Soc. Zool. France, XIX, p. 241, Pl. rv, figs. 13 and 14; 1908, in A. Chevalier, 
‘L’ Afrique Centrale Francaise,’ p. 579; 1911, ‘Doc. Scientif. Miss. Tilho,’ IT, p. 215 
(with var. ex colore castanea Germain). Numerous localities in the region of Lake 
Chad. 

Corbicula meridionalis CLEssin, 1879, in Martini and Chemnitz, ‘Syst. Conch. 
Cab.,’ IX, 3, Cycladeen, p. 142, Pl. xxv, figs. 15-17. “Afrika im Senegal?” 

Corbicula natalensis ‘Krauss’? Cuessin, 1879, in Martini and Chemnitz, ‘Syst, 
Conch. Cab.,’ IX, 8, Cycladeen, p. 155, Pl. xxvu, figs. 19-21. Natal. 

Corbicula nilotica CLessin, 1879, in Martini and Chemnitz, ‘Syst. Conch. Cab.,’ 
IX, 3, Cycladeen, p. 177, Pl. xxx1, fig. 3. Near Bahr-el-Asrak, in the Blue Nile. 

Corbicula oliphantensis CRAVEN, 1880, Proc. Zool. Soc. London, p. 618, Pl. ivi, 
fig. 12. Olifant’s River, Transvaal. 

Corbicula pusilla (Philippi) =Cyrena pusilla “ Parreyss” Puiuipri, 1846, ‘ Abbild. 
Beschr. Conchyl.,’ II, p. 78, Cyrena, PI. 1, fig. 7 (type locality: Upper Nile). Cyrena 
africana var. B albida Krauss, 1848, ‘Siidafrik. Mollusk.,’ p. 9 (specimens from the 
Upper Nile). Corbicula alba CLessin, 1879, in Martini and Chemnitz, ‘Syst. Conch. 
Cab.,’ IX, 3, Cycladeen, p. 157, Pl. xxvut, figs. 27 and 28 (White Nile; specimens from 
Sennar, above Khartoum). H. Adams (1866, Proc. Zool. Soc. London, p. 376) has. 
recorded C.. pusilla from Lake Albert. 

Corbicula radiata (Philippi). See p. 341. 

Corbicula radiata edwardi Pilsbry and Bequaert. See p. 343. 

Corbicula senegalensis CLESSIN, 1879, in Martini and Chemnitz, ‘Syst. Conch. 
Cab.,’ IX, 3, Cycladeen, p. 141, Pl. xxv, figs. 9 and 10. Senegal. 

Corbicula soleillett BouRGUIGNAT, 1885, ‘Moll. Choa,’ p. 36, Pl., figs. 12 and 12’, 
Hauash River, Abyssinia. 

Corbicula subtruncata ‘ Bourguignat’’ GmrMain, 1906, Bull. Mus. Hist. Nat. 
Paris, p. 582, fig. 17¢ (type locality: Kingani River at Bagamayo) =Corbicula sube 
truncatula BOURGUIGNAT, 1889, ‘Moll. Afr. Equator.,’ p. 190 (without description). 
Germain makes this a synonym of C. fluminalis; but Pallary (1909, Mém. Inst. 

Egyptien, VI, p. 70) considers it a distinct species and records it from Mahmoudieh 
Canal, Egypt. 

Corbicula subtruncata var. xgyptiaca ‘Bourguignat’’ Patutary, 1909, Mém 

Inst. Egyptien, VI, p. 70 (from the Nile and the fresh-water canal of Suez; with var. 
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ex colore cyanea “‘ Bourguignat,’’ not described) = Corbicula egyptiaca BOURGUIGNAT, 
1889, ‘Moll. Afr. Equator.,’ p. 190 (without description). GrrMaiIn, 1906, Bull. 
Mus. Hist. Nat. Paris, p. 582, fig. 17b (as a synonym of C. consobrina =C. fluminalis). 

Corbicula tanganyicensis Crosse. See p. 348. . eal 4 

Corbicula tsadiana E. v. MARTENS, 1908, Sitz. Ber. Ges. ‘Naturf. Fr. Berlin, p. 9= 
Corbicula tchadiensis GERMAIN, 1916, ‘Doc. Scientif. Miss. Tilho,’ ITI, p. 318. South- 
ern shore of Lake Chad. 

Corbicula zelebori JICKELI, 1874, Nova Acta Ac. Nat. Cur. Dresden, XX XVII, 1, 
p. 290, Pl. x1, fig. 138. Fresh-water canal near Suez, Egypt. | 


Corbicula radiata (Philippi) 
Text Figures 7la-f and 72a-d 


Cyrena radiata ‘‘Parreyss”’ Paitipri, 1846, ‘Abbild. Beschr. Conchyl.,’ I, p 
78, Cyrena, Pl. 1, fig. 8 (type locality: Bahr-el-Abiad, White Nile). 

Corbicula radiata Philippi. DrsHayus, 1854, ‘Cat. Conchif. Brit. Mus.,’ I, p. 
222. H. Apams, 1866, Proc. Zool. Soc. London, p. 376. E. A. Smirs, 1877, op. cit., 
p. 718; 1888, op. cit., p. 55; 1890, Ann. Mag. Nat. Hist., (6) VI, p. 149; 1892, op. cvt., 


a i) C 


d € ip | 
Fig. 71. a-f, Corbicula radiata (Philippi), Kachiobwe. Exterior of both valves 
and interior of left valve. a-c, triangular, and d-f, ovalforms. X2. 


(6) X, p. 126. E. v. Martens, 1897, ‘Deutsch Ost Afr., 1V, Beschalte Weichth.,’ 
p. 259. DauTzENnBERG, 1908, Journ. de Conchyl., LVI, p. 31. J. Taiexe, 1911, ‘ Wiss.” 
Ergebn. D. Z. Afr. Exp. (1907-08),’ III, p. 212. GERMAIN, 1912, Bull. Mus. Hist. Nat. 
Paris, p. 82. DauTzENBERG AND GERMAIN, 1914, Rev. Zool. Afric., IV, 1, p. 70. 
Germatn, 1916, Bull. Mus. Hist. Nat. Paris, p. 205. 
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Corbicula nyassana BoureuIGNAT, 1889, Bull. Soc. Malacol. France, VI, p. 37; 
based upon C. radiata E. A. Smith, 1877, Proc. Zool. Soc. London, p. 718, from Lake 
Nyasa; according to Germain, 1906, Bull. Mus. Hist. Nat. Paris, p. 307, this is not 
separable from C. radiata. 

This species appears to extend from the mid-Nile throughout the region of the 
Great Lakes, southward to Potchefstroom, Transvaal, and westward to Stanleyville. 

Lake Albert: (8S. Baker Coll.; Schubotz Coll. ys near Kassenje (Stuhlmann Coll.). 
Lualaba River at Kindu; caucus River at Kasenga (J. Bequaert Coll.). » 

The species has been repeatedly recorded from Lake Edward: (Schubotz Coll.); 
near Kasindi and fossil near Vichumbi at 5 m. above the present level of the Lake 
(Gromier Coll.); near Kishakka on the northwestern coast and subfossil near Kata- 
renge on the southwestern coast (Stuhlmann Coll.). We suspect that the specimens 
in question all belonged to our C. radiata edwardt. 

The recordsfrom Lake Tanganyika probably all pertain to C. tanganyicensis Crosse 


a b | c ae 
‘Fig. 72. a-d, Corbicula radiata (Philippi). a-b, Nile, and c-d, White Nile. x2. 


Stanleyville in the Lualaba (Lang and Chapin Coll.). Kachiobwe 
in the Luapula (Stappers Coll.). 

Two specimens from Stanleyville are rather small: length, 13.3 mm.: 
height, 11 mm.; diameter, 7.3mm. They lack the violaceous beak-ray 
of the typical ton Epidermis dusky olive. 

Nine specimens from the Luapula at Kachiobwe are separable into 
two forms. In the more triangular form (Fig. 71a-c) the strong ribs fade 
out on the posterior third of the shell, the hinge-line is wider and the © 
lateral teeth lie at a smaller angle than in the other more oval form. The 
color is ecru-olive, in large part suffused with brown. 

Length, 16.4 mm.; height, 14.3 mm.; diameter, 11.0 mm. 


In the more oval form (Fig. 71d-f) the ribs occupy little more than 
half of the valves. The color is ecru-olive. Winge-plate narrow. 

Length, 16.4 mm.; height, 138.4 mm.; diameter, 10.7 mm. 

In both forms the whole posterior end is densely, very finely covered 
with epidermal lamine, there is no trace of a violet beak-ray, the whole 
eroded beaks being violet, and the interior deep violaceous. 

In one example there is no smoothish posterior.area, and the shape 
is intermediate between the above described specimens. 
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Typical specimens of C. radiata from the White Nile are figured 
(Fig. 72a-d). They are costulate, the ribs giving place to fine strie toward . 
the dorsal margins. A rapidly widening violet ray runs downward from 
the beaks, and another, generally brownish one is on the posterior 
slope. The beaks are small and the hinge is narrow. 

The name of this species must be changed on account of the prior 
Cyrena radiata Hanley (1844, Proc. Zool. Soc. London, p. 159); but 
the needed rectification will require a thorough study of African Corbi- 
cule for which we have not sufficient material. 


Figs. 73 Figs. 74 


Fig. 73. a-b, Corbicula radiata edwardi Pilsbry and Bequaert. Type. X2, 
Fig. 74. a-b, Corbicula tanganyicensis Crosse. X2. 


Corbicula radiata edwardi, new subspecies 
Text Figure 73a-b 


Lake Edward at Kabare (J. Bequaert Coll.). 

The surface is nearly smooth, with only a few narrow concentric riblets on the 
anterior part, not extending upon the anterior-dorsal slope, and generally there are 
some irregular radial wrinkles on the posterior slope. The very large, finely striate 
lunule is defined by a weak raised line. Valves covered with an ecru-olive epidermis, 
fading to white at the beaks, which are marked with a median and a posterior violace- 
ous ray, as in typical radiata. Some examples are marked with narrow darker rays. 
The hinge-plate and teeth are narrow, as in radiata. The interior is deep violaceous, 
varying in shade, often with a light or white zone below; teeth dark or light. 

Length, 11.5 mm.; height, 10.0 mm.; diameter, 8.0mm. Type. 

“13.8 mm.; largest example. 


This form, which was taken in some abundance, differs from typical 
C. radiata by its nearly smooth surface. It is more oval than C. tan- 
ganyicensis, with lower beaks and a narrower hinge. . 


Corbicula tanganyicensis Crosse 
Text Figure 74a-b 


Corbicula radiata var. tanganyicensis Crosse, 1881, Journ. de Conchyl., X XIX, p. 


290 (based upon C. radiata var. E. A. Smith, from Tanganyika). 
Cyrena (Corbicula) radiata var. E. A. Smrru, 1881, Proc. Zool. Soc. London, p. 295. 
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Corbicula tanganikana BourcuicNnaTt, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 104; 1888, ‘Iconogr. Malacol. Tanganika,’ pp. 41 and 42, Pl. xv11, 
figs. 8-10. Emendation of tanganyicensis Crosse. 

Corbicula radiata ‘‘Parreyss” E. A. Smrru, 1904, Proc. Malacol. Soc. London, 
Wi. py, 100: 

?Corbicula radiata GERMAIN, 1915, Bull. Mus. Hist. Nat. Paris, p. 261; 1908, 
‘Rés. Scientif. Voy. Afrique Foa,’ p. 696. 

Lake Tanganyika: the original specimen on which Crosse’s tanganyicensis was 
based, was obtained by J. Thomson. Bourguignat records tanganikana from the 
beach of Kapampa, on the southwestern shore and Germain lists C. radiata (possibly 
tanganyicensis) as obtained by Foa at the southern end. 

As figured by Bourguignat, this form is almost or quite ribless and 
of a markedly triangular shape. Possibly this feature has been exaggerated 
by the draughtsman; if not, a quite distinct species is indicated. 

A specimen collected by Stappers in Tanganyika is provisionally 
referred to this species. It is illustrated in Fig.’74. The surface is smooth 
except for low, narrow, spaced concentric riblets on the anterior half, not 
extending upon the anterior-dorsal slope. The color is sepia, becoming 
cinnamon along the ventral border and beaks, yellow at both ends. 
Interior is slate-purple in the cavity, with pale cinnamon lower border 
and white teeth. The hinge-plate is wider than in typical Nilotic C. 
radiata. | 

Length, 11.0 mm.; height, 9.9 mm.; diameter, 7.2mm. 


This form differs from C. radiata edward: by the more prominent 
beaks, more triangular shape and the wider hinge-plate. 


Other Species of Corbicula Recorded from the Belgian Congo 


Corbicula fluminalis (O. F. Miiller) 


Tellina fluminalis O. F. MtuuEr, 1774, ‘Verm. Terr. Fluv. Hist.,’ II, p. 205 (type 
locality: Euphrates River). 

Cyrena (Corbicula) fluminalis O. F. Miller. E. v. Marrens, 1871, Malakoz. 
Blatte>, XVIII pp. 61 and 66, PI. 1, figs. 12-14. ; 

Corbicula fluminalis O. F. Miller. Drsuayns, 1854, ‘Cat. Conchif. Brit. Mus.,’ 
II, p. 222. Jicke1i, 1874, Nova Acta Ac. Nat. Cur. Dresden, XX XVII, 1, p. 283, 
Pl. x1, figs. 4-9. Grrmatrn, 1911, ‘Doce. Scientif. Miss. Tilho,’ II, p. 216 (with full 
synonymy); 1922, ‘Moll. Terr. Fluv. de Syrie,’ II, p. 92. 

Cyrena fuscata LAMARCK, 1818, ‘Hist. Nat. Anim. sans Vertébres,’ V, p. 562 
[552] (type locality: “fleuves de Chine et du Levant”’). 

Cyrena cor LAMARCK, 1818, op. cit., V, p. 562 [552] (type locality: not given). 

Cyrena orientalis Lamarck, 1818, op. cit., V, p. 562 [552] (type locality: “ex 
Oriente’’). 

Cyrena consobrina CAILLIAUD, 1827, ‘Voyage & Meroé,’ IV, p. 263; 1828, Atlas, 
II, Pl. LXT, figs. 10 and 11 (type locality: cana’s of Lower Egypt). 
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Corbicula consobrina Cailliaud. Patiary, 1904, Bull. Inst. Egyptien, (4) IV, 
p. 8; 1909, Mém. Inst. Egyptien, VI, p. 71, fig. 2 (with C. laurenti, C. nilotica, C. 
bithydea, C. eucistera, and C. chlora as synonyms; all Ms. names of Bourguignat). 

Corbicula cameroni “ Bourguignat’”’ GERMAIN, 1906, Bull. Mus. Hist. Nat. Paris, 
p. 583, fig. 18d (type locality: Kingani River at Bagamoyo). 

Corbicula degousei Boureuienat, 1889, ‘Moll. Afr. Equator.,’ p. 190 (without 
description). GERMAIN, 1906, Bull. Mus. Hist. Nat. Paris, p. 583, fig. 17d (on p. 582) 
(type locality: Kingani River at Bagamoyo). 

Corbicula joubert “ Bourguignat”’ GmRMaIn, 1907, Bull. Mus. Hist. Nat. Paris, 
p. 582, fig. 18c (on p. 583). 

Corbicula kynganica “ Bourguignat’”’ GreRMAIN, 1906, Bull. Mus. Hist. Nat. Paris, 
p. 584, fig. 18a (on p. 583) (type locality: Kingani River at enor) 

Lake Tanganyika: Kibanga (type locality of C. jouberti). 

We have accepted Germain’s synonymy of C. fluminalis, except in the case of 
C. xgyptiaca, C. lavigeriana, and C. subtruncatula, which Pallary claims to be distinct. 
Whether the Tanganyika specimens called C. joubertt were true C. fluminalis or C. 
tanganyicensis Crosse we do not venture to decide. We have before us specimens of 
true C. fluminalis from the Nile in 10° N. (Pilette Coll.), which are quite distinct from 
C. tanganyicensis. 


Corbicula foat J. Mabille 

Corbicula foat J. MABILLE, 1901, Bull. Soc. Philomath. Paris, (9) III, 2, p. 58. 
GERMAIN, 1905, Bull. Mus. Hist. Nat. Paris, p. 261; 1906, op. cit., p. 585; 1908, “Rés. 
Scientif. Voy. Afrique Foa,’ p. 696, figs. 52 and 53 (on p. 697). 

Lake Tanganyika: (without more definite type locality; Foa Coll.). 

Germain (1906, p. 585) states that this differs clearly from C. astar- 
tina by the serrulate lateral teeth; but von Martens has pointed out 
that his original ascription of smooth lateral teeth to C. astartina was 
an error, as crenulation may be distinctly seen. E. A. Smith (1904, Proc. 
Malacol. Soc. London, VI, 2, p. 100) considered C. foaz to be probably 
a variety of C. radiata. | 

SOLEILLETIA Bourguignat | 

Soleilletia BourGUIGNAT, 1885, ‘Moll. Choa,’ p. 32. Type by present designation: 
Soleilletia abbadiana Bourguignat. 

To judge from Bourguignat’s account and figures, this appears to 
be one of the Cyrenide or Donacide, somewhat resembling EHgeria, from 
which it differs by the simple pallial line. The armature is described by 
Bourguignat as follows: “Sur la valve droite, 1 cardinale centrale et 2 
renflements allongés; sur la gauche, 2 cardinales seulement, sans ren- 
flements. A l’endroit ot, chez les Pisidies, les Sphéries et les Corbicules, 
s’élévent les dents latérales, il n’y a, chez les Soleilleties, que le prolonge- 
ment filiforme des renflements (valve dextre) ou renfoncements (valve 
sénestre) cardinaux.” The shell is said to be small (6 to 9 mm. long), 
fragile and thin, with sharp and rather curved beaks. 

Two species have been described: 
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Soleilletia abbadiana Boureuienat, 1885, ‘Moll. Choa,’ p. 34, Pl., figs. 15-18. 


Hauash River, Abyssinia. 
Soleilletia hamyana BoURGUIGNAT, 1885, ‘Moll. Choa,’ p. 35, Pl., fig. 19. Hauash 


River, Abyssinia. 
Spharlides 


Shell oval, squarish, or subtriangular, of small or minute size, rather thin, porce- 
lanous within, the adductor scars not impressed. Pallial line simple. Hinge curved, 
narrow, with anterior and posterior lateral teeth in both valves; cardinals very small, 
not more than two in each valve; those of the right valve united into an inverted V 
or a straight lamella; those of the left valve wholly separate, the posterior obliquely 
above the anterior (or sometimes wanting); ligament narrowly exposed or more or less 
completely immersed. 

Mantle margins united posteriorly to form siphons. Viviparous and herma- 
phroditic. 

R. J. Gilmore has contributed an interesting paper on the reproduc- 
tion in this family, which also briefly reviews previous observations on 
the subject. These mussels incubate their embryos in a brood pouch. 
- At a later stage the young are found in the gills where they may remain 
a long time.! 

They inhabit ponds and small streams as well as the larger rivers 
and lakes; they often occur in ponds which become dry part of the year 
and seem to be well able to withstand drought. They can anchor or 
sometimes suspend themselves by a number of mucous threads attached 
to pebbles, plants, or the surface film of the water. The African Huperz 
are usually found attached to the outer surface or within cavities in the 
shell of the Etheriide. The food:consists mainly of diatoms. Owing 
to their small size, the living mussels are readily carried about by ad- 
ventitious means. They have, for instance, been found attached to the 
legs of large water beetles. The family is of world-wide distribution. 


Key to Ethiopian Genera of Spheeriidee 
1. Beaks behind the middle, the almost wholly immersed ligament thus on the 


shorter end of the hae’ LAA Ors GF Ras ded We alerts ah Pisidium C. Pfeiffer. 

Beaks median or in front of the middle, the partly exposed ligament therefore 

on the OEE (TRS OUR CE AB AE AGU dE ena does aie 9h etter Rv aa ae i ra ce 

2. Beaks decidedly in front of the middle. Valves fragile, with one minute, simple 
cardinal tooth in each valve, or none in the right... ... Eupera Bourguignat. 

Beaks neanereratite miediam yt Ms ae ert Mee 3. 


3. Two cardinal teeth in each valve, but those of the right valve united to form a 
broad inverted V. Shell sigin or very thin, not rayed....Spherium Scopoli. 

One very weak cardinal in the right valve, two in the left. ‘Shell Corbicula-like, 
Tathersolids raven... cea soon a aes aes ss . Pseudocorbicula Dautzenberg. 


1Gilmore, R. J. 1917. ‘Notes on reproduction and growth in certain v ] 
family Spheriide,’ The Nautilus, XX XI, pp. 16-30, eae vv eee riceeiieesecls of the 
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SPHZRIUM Scopoli 


Spherium Scopoui, 1777, ‘Introductio ad Historiam Naturalem,’ p. 397. Mono- 
type: Tellina cornea Linnzeus. 

Cyclas BruGcuIERE, 1792, ‘Encyclop. Méthod., Vers,’ II, Pls. ccct and cccur 
(including species of Cyrena, Corbicula, and Musculiwm, as well as Cyclas cornea). 
Lamarck, 1799, Mém. Soc. Hist. Nat. Paris, p. 84, monotypic for Tellina cornea 
Linnzeus. 

Cornea MEGERLE Vv. MUHLFELD, 1811, Mag. Ges. Naturf. Fr. Berlin, V, p. 56. 
Monotype: Cornea communis Megerle v. Miihlfeld = Tellina cornea Linneus. 

Corneola CLESSsIN, 1890, in Westerlund, ‘Fauna Palaarct. Binnenconchylien,’ 
VII, pp. 6 and 8. Type by present designation: Tellina cornea Linnzeus. Not 
Corneola Held, 1837). 

Corneocyclas Firussac, 1818, ‘Dict. Sci. Nat.,’ XII, p. 278. Type by present 
designation: Cyclas cornea Draparnaud.! 

Spheriastrum BourGcuienat, 1854, Rev. Mag. Zool., (2) VI, pp. 668, 669, and 
674. ‘Type by designation of Dall (1903, Proc. Biol. Soc. Washington, XVI, p. 7): 
Cyclas rivicola Leach = Cyclas cornea Draparnaud. | 

Cyrenastrum BourGuIGNAT, 1854, Rev. Mag. Zool., (2) VI, pp. 668, 669 and 674. 
Monotype: Spherium solidum Normand. 

Cornecyclas P. Hesse, 1916, Nachrichtsbl. Deutsch. Malakoz. Ges., XLVIII, 
p. 123. Misspelling of Corneocyclas. 

Shell oval, squarish or bluntly triangular, usually rather solid and concentrically 
striate, with nearly median, rounded beaks without projecting caps. 

Siphons short and separate. 


The genus is mostly Holarctic in distribution and is not known from 
the Oriental and Australian Regions, but a few species occur in Africa 
to the Cape. | 

Germain has proposed a subgenus Serratispherzum (1909, Arch. 
Zool. Expér. Gén., XLI, p. 114) for the African Spherium courtete 
Germain, characterized by ‘“‘les lamelles de sa charniére fortement et 
réguliérement serrulées.” Cf. Sphertwm solidum (Normand), type of 
Cyrenastrum Bourguignat. | 

The following African species have been described. Several of them, 
such as S. abyssinicum and S. nyanze, may belong to Musculium, but 
we have not seen them. 


Spherium abyssinicum PoLLoNERA, 1898, Boll. Mus. Zool. Anat. Comp. Torino, 
XIII, No. 313, p. 12, Pl., figs. 28 and 29. From the sources of the Addas River, near 
Adi Caie, Eritrea. } : 

Spherium boccardi PotLoNERA, 1898, Boll. Mus. Zool. Anat. Comp. Torino, 
_ XIII, No. 313, p. 12, Pl., figs. 30 and 31. Senafe, in the Scimenzana River, Eritrea. 
Spherium capense (Krauss). See p. 349. 


1Dall (1903, Proc. Biol. Soc. Washington, XVI, p. 7) named Tellina pusilla Gmelin as the type of 
Corneocyclas, in which case that name would replace Pisidium C. Pfeiffer. But, as will be shown else- 
where, Vellina pusilla Gmelin was not originally included by Férussac in Corneocyclas and it cannot be 
shown to be positively identical with Cyclas fontinalis Draparnaud, one of the species mentioned by 
Férussac. Dall’s fixation of type is therefore invalid. 


” 
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Spherium congener Prusron, 1912, Rev. Zool. Afric., I, 3, p. 327, Pl. xvut, fig. 2. 
Between Entebbe and Mbarara, southwestern Uganda. 

Spherium courteti GERMAIN, 1904, Bull. Mus. Hist. Nat. Paris, p. 471; 1908, 
in A. Chevalier, ‘L’ Afrique Centrale Francaise,’ p. 583, Pl. v, figs. 21 and 21a. 
Miangulu River, a tributary of the Bangoran, in the Mamun Country, French Terri- 
tory of Lake Chad. 

Spherium courtetr var. unicolor GERMAIN, 1908, in A. Chevalier, ‘L’ Afrique 
Centrale Frangaise,’ p. 584. Mamun Country, with the typical form. 

Spherium courteti var. marginatum GERMAIN, 1908, in A. Chevalier, ‘L’ Afrique 
Centrale Francaise,’ p. 584. Mamun Country, with the typical form. 

Spherium hartmanni (Jickeli) =Cyclas hartmannt JICKELI, 1874, Nova Acta Ac. 
Nat. Cur. Dresden, XX XVII, 1, p. 292, Pl. x1, fig. 15. Nubia. 

Spherium etal Preston, 1912, Rev. Zool. Afric., I, 3, p. 328, Pl. xvu, fig. 3. 
Lake Victoria at Kisumu. 

Spherium kigeziense Preston, 1912, Proc. Zool. Soc. London, p. 192, Pl. xxx1, 
figs. 1 and la. Kigezi, southwestern Uganda, 6,000 ft., close to the border of the 
Belgian Congo. This may prove to be a Prsidvwm. 

Spherium mohasicum J. Thiele. See p. 349. 

Spherium naivashaense PRESTON, 1912, Rev. Zool. Afric., I, 3, p. 328, Pl. xv11, 
fig. 1. Lake Naivasha, Kenya Colony. Dautzenberg and Germain synonymize this 
with S. stuhlmanni E. v. Martens. 

Spherium nyanze EK. A. Smith. See p. 350. 

Spherium pharaonum “ Bourguignat’”? PatuAry, 1909, Mém. Inst. Egyptien, 
VI, p. 74, Pl. rv, fig. 26. Alexandria, Lower Egypt. 

Spherium stuhlmanni E. v. Martens. See p. below. 

Spherium subcapense BOURGUIGNAT, 1883, ‘Ann. Se. Nat. Zool., (6) XV, p. 183 = 
Cyclas capensis JICKELI, 1874, Nova Acta Ac. Nat. Cur. Dresden, XX XVII, 1, p. 
291, Pl. x1, fig. 14. Toquor River near Mekerka, 6,000 ft., Abyssinia. 

Spherium teilhardi Patuary, 1909, Mém. Inst. Egyptien, VI, p. 74, Pl. rv, fig. 27. 
Alexandria, Lower Egypt. 

Spherium victorix EK. A. Smitx, 1906, Proc. Zool. Soc. London, I, p. 186, Pl. x, 
fig. 16. Lake Victoria, at Bukoba. 

Spherium vinosum Duruts, 1924, Ann. Soc. Zool. Belgique, LIV, (1928), p. 21= 
Spherium capense SOWERBY, 1878, ‘Conchol. Iconica,’ XX, Pl. v, figs. 45a-b. South 
Africa. Not of Krauss. 


Spherium stuhlmanni E.. v. Martens 
Text Figure 75a-d 


Spherium stuhlmanni HE. v. Marrens, 1897, ‘Deutsch Ost Afr., IV, Beschalte 
Weichth.,’ p. 261, Pl. vu, fig. 8 (type locality: Smyth Sund near Busisi, in Lake 
Victoria). DauTzENBERG AND GERMAIN, 1914, Rev. Zool. Afric., IV, 1, p. 72. 

Lualaba River near Kiabwa and Bulongo (J. Bequaert Coll.). E. v. Martens also 
referred to this species loose valves from Lake Albert and Lake Edward. 

Dautzenberg and Germain also record a var. mutandaensis “Preston” of this 
species, from the Lualaba River at Nyangwe and the Luvua River (collected in both 
localities by J. Bequaert), but we have been unable to find a description of that form. 


Luebo (H. Schouteden Coll.). Moto (L. Burgeon Coll.). 
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? The examples which we have seen from Kiabwa on the Lualaba, 
Luebo on the, Lulua, and Moto, are referred to this species with some 
doubt, as.v. Martens’ small and unsatisfactory figure of the interior 
shows far stronger lateral teeth. This figure, however, is probably in- 
correct, as v. Martens says: “‘Schlosszihne sehr schwach.”’ 

The largest specimen, a complete one from Moto, measures: length, 
12.2 mm.; height, 10.3 mm.; diameter, 7.4mm. The striation is very 
fine, and, in suitable light, extremely fine, very superficial, closely crowded 
radial lines are seen to impress the striz slightly. The hinge-plate 
is very narrow; the cardinal teeth occupy its whole width. In the right 
valve the cardinal tooth is long, parallel to the hinge, its posterior limb 
abruptly deflexed and thickened. Lateral teeth are short, doubled; 
the anterior stronger than the posterior; the upper ones very small. In 
the left valve the anterior cardinal tooth is high, rather thick, oblong, 
the posterior slender and short. | 


Fig. 75. Spherium stuhlmanni E. v. Martens’ Moto. a-6, left valve, c-d, 
right valve. 


Other Species of Spherium Recorded from the Belgian Congo 
Spherium capense (Krauss) 
Cyclas capensis Krauss, 1848, ‘Siidafrik. Mollusk.,’ p. 7, Pl. 1, fig. 6 (type locality: 
Knysna River, Cape Colony). J. Tureie, 1911, ‘Wiss. Ergebn. D. Z. Afr. Exp 


(1907—08),’ III, p. 212. 
Lake Karago in Ruanda (Schubotz Coll.). Specimens from that locality were 
somewhat doubtfully referred to this species by J. Thiele. 


3 Spherium mohasicum J. Thiele 
Spheriwm mohasicum J. Taree, 1911, ‘Wiss. Ergebn. D. Z. Afr. Exp. (1907—08),’ 


Ill, p. 222, eae: 
Lake Mohasi in Ruanda (type locality; Schubotz Coll.). 


“Se 
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Spherium nyanze EK. A. Smith 


Spherium nyanze E. A. Smirx, 1892, Ann. Mag. Nat. Hist., (6) X, p. 383 (type 
locality: northern end of Lake Victoria). E. v. Marrens, 1897, ‘Deutsch Ost Aifr., 
IV, Beschalte Weichth.,’ p. 260, Pl. vu, fig. 10. J. Turere, 1911, ‘Wiss. Ergebn. 
D. Z. Afr. Exp. (1907—08),’ III, p. 212. 

Lake Albert, Lake Edward, and Lake Luhondo in Ruanda (Schubotz Coll.). 


Pisip1um C. Pfeiffer 

Pisidium C. PreirFer, 1821, ‘Syst. Anordn. u. Beschreib. Deutsch. Land- u. 
Wasser-Schnecken,’ pp. 17 and 123. Type by designation of Herrmannsen (1847, 
‘Ind. Gen. Malac.,’ II, p. 274): Tellina amnica O. F. Miller. 

Shell small, inequilateral, globose or somewhat triangular, with the beaks nearer 
the posterior end. Ligament immersed. Lateral teeth double in ‘the right, single in 
the left valve. Cardinals two in each valve, in the right concrescent into a single 
arcuate tooth, its posterior limb wider; in the left valve they are arched, or 
triangular. | 

Siphons separate at the ends. Self-fertilization appears to be common, if not 
_ the rule, in certain species. 

The genus is almost cosmopolitan in distribution. 

Africa will doubtless prove to have many Pisidza when the special 
methods of collecting aquatic minutie are employed. As the genus is 
intrinsically difficult and very few authors figure the teeth exactly, the 
group will probably become loaded with species which are not determin- 
able except from the types, as is now the case in the older continents. 

The classification of Pisidia will doubtless depend upon the gill 
structure, as Odhner! has shown. This is not known for any African 
species. By conchological characters most African species now known 
appear to belong to the Holarctic section Galileya Costa. Germain has 
erected for Pzsidiwm landzroint Germain a subgenus Pseudeupera 
(1913, Bull. Mus. Hist. Nat. Paris, p. 295), which, he says, differs from 
Pisidium proper by the characters of the hinge ‘‘ qui rappelle un peu celle 
des Hupera.”” The description and figures show no differences from 
Galileja. 

The following species have been described from Africa. 


Pisidium giraudi Bourguignat. See p. 354. 
— Pisidium hermosum Bourguignat. See p. 352. 
Pisidium katangense Pilsbry and Bequaert. See p. 353. 
Pisidium kenianum Preston, 1911, Ann. Mag. Nat. Hist., (8) VII, p. 475, Pl. 
XU, fig. 36. Between Rumruti and Mt. Kenya, Kenya Colony; also on Mt. Kenya, 
between 9,000 and 10,000 ft. (Fig. 76). 


A a SE ed ees Mo ee EMC Ree 


IN. H. Odhner, 1921, Journ. of Conchology, XVI, pp. 218-223. 
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Pisidium landeroint GERMAIN, 1909, Bull. Mus. Hist. Nat. Paris, p. AG 1ORN, 
‘Doce. Scientif. Miss. Tilho,’ II, p. 218, Pl. 1, figs. 32 and 33. Between Uani and 
Hangara, in the Eguei District, east of Lake Chad. 

Pisidium langleyanum MrELvitt AND Ponsonsy, 1891, Ann. Mag. Nat. Hist., 
(6) VIII, p. 237; 1892, op. cit., (6) IX, p. 94, Pl. v, fig. 7. Port Elizabeth. 

Pisidium ovampicum ANcrY, 1890, Bull. Soc. Malacol. France, VII, p. 162. 
Omambonde, Ovampoland. This is, aecording to Connolly, possibly the species re- 
corded by Beettger (1910, Abh. Senckenberg. Naturf. Ges., XXXII, p. 455, PI. 
XXvill, fig. 19) as related to P. langleyanum and found subfossil at Witkop, British 
Bechuanaland. 


Fig. 76. Pisidium kenianum Preston. 


Pisidium pirotht Jickeut, 1881, Jahrb. Deutsch. Malakoz. Ges., VIII, p. 340 
Harasa, between Atbara and Bassalam, Abyssinia. 

Pisidium ruwenzoriense GERMAIN, 1911, Bull. Mus. Hist. Nat. Paris, p. 185. On 
the eastern slopes of Mt. Ruwenzori in Uganda; in the lower zone in an affluent of 
the Wimi River and at the foot of the Kichuchu rock-shelter in about 3,000 m.; 
also on Mt. Kilimanjaro in 2,200 m. (all C. Alluaud Coll.). This will undoubtedly 
be found on the western slope of Mt. Ruwenzori, in Belgian territory. It is the largest 
African species yet known, measuring: length, 5.5 mm.; height, 4.5 mm.; diameter, 
3mm. The lateral teeth are said to be much lengthened. 

Probably the clam described as Spherium kigeziense Preston will turn out 


to be a Pisidium. 
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Key to Ethiopian Species of Pzszdium 


1. Height of shell equal to the length; Tanganyikan species..............--++-- 2. 
Heioht, decidedly, less than the tenebh i) (hate eR ae I ee oe 3. 
2. Beaks very broad; shell 2.4X2.4X1.6 mm.!....P. hermosum Bourguignat. 
Beaks rather narrow; shell 3X3X2mm.............. P. giraudi Bourguignat. 


3. Lateral teeth much lengthened; shell large, 5X4.5X3 mm. 
P. ruwenzoriense E rnain. 
Lateral teeth of normal length; shell smaller, not over 4.5 mm. long........ 4, 
4, Diameter about half the length; shell thin, fraigils, 274 X2X 1-14 mm. 
P. landeroint Germain. 


Diameter decidedly exceeding half the pete ESP ERDE SWa ian Tare nce 5. 

5. Abyssinian species; ike ce ee 2 OMG ES oe ...P. ptirotha Jickeli. 
Central African species............ meet Cire ee Smee yo... Oe 
South African species...... Bee Te hE Cpe copie. Ue ht Ming Mtn saa oS Sh ee ae ee a ra 

6. Both lateral teeth of right valve heavy; posterior end of chi cardinal wide and 
Did 53.8 XK 6.2562. oan os sa Se P. katangense Pilsbry and Bequaert. 


Posterior lateral of right valve much more pe a than anterior; right car- 
dinal tooth thin throughout; 4.2*3.5X2.3 mm.....P. kenianum Preston. 

7. Umbones small, but little projecting; 2% 2% 14 mm. .P. ovampicum Ancey. 
Umbones full and prominent; 3X2) mm. .P. inidicuaniea Melvill and Ponsonby. 


Fig. 77. Pisidiwm hermosum Bourguignat. Hinge of right valve and two views 
of left valve. 
Pisidium hermosum Bourguignat 
Text Figure 77a-c 


Pisidium hermosum Bourcuienat, 1888, ‘Iconogr. Malacol. Tanganika,’ pp. 


41 and 42, Pl. xvim, figs. 1-4. Ancry, 1907, Bull. Scientif. France et Belgique, (5) 
IX, (1906), D205. 


Lake Tanganyika: on the southwestern shores (type locality). 


i1Measurements are given in the order: length, height, diameter. 
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Lake Tanganyika: we have seen numerous, mostly wave-worn 
valves collected by Stappers, without more definite data. In the Congo 
Museum at Tervueren there are other specimens referred to this Species 
by Dautzenberg and obtained by the same collector from the beach 
between Mwerasi and Kapampa; these we have not seen. 

This species was figured but not described by Bourguignat. It is a 
quite small, ventricose clam, well distinguished by its short, high form, 
the height about equal to the length, and by the very wide, obtuse 
beaks. Externally it is distinctly striate, the strie fine and not very 
close. The hinge-plate and teeth are unusually heavy. The right valve 
has an arched cardinal tooth, bifid posteriorly and slightly so anteriorly. 
Laterals heavy and rugose, especially the posterior. In the left valve 
there is a curved posterior cardinal, thick at the posterior end, and a 
somewhat bifid, short anterior cardinal; both laterals heavy and high. 

Length, 2.4 mm.; height, 2.4 mm.; semi-diameter, 0.8 mm. 

Another species having the general outline of P. katangense is 
represented by a single valve, 2 mm. long, 1.7 mm. high, found with the 
specimens of P.hermosum. As it is somewhat worn, a description need 
not now be given. — 


Fig. 78. Pisidium katangense Pilsbry and Bequaert. Right valve of type. 


- Pisidium katangense, new species 
Text Figure 78 
Kisanga River near Elisabethville, 5 valves, type locality; Lubum- 
bashi River at Elisabethville, one specimen (Michael Bequaert Coll.). 
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The shell is oval, moderately convex, the anterior end moderately prolonged and 
narrowly rounded; posterior end broadly rounded. The beaks are rather low. The 
surface appears nearly smooth, but under the microscope fine, close striation is 
distinctly seen. Cardinal tooth of the right valve arcuate, bifid posteriorly. Two 
posterior laterals are well developed. The lower anterior lateral is decidedly heavier 
than the posterior, while the upper one is only weakly developed. 

Length, 3.85 mm.; height, 3.25 mm.; semi-diameter, 1.15 mm. 


This species resembles P. kenianum (Fig. 76) and P. landeroini in 
general outline, but it differs from both by the decidedly heavier lateral 
teeth. The right cardinal tooth is heavier than in P. kenianum, and 
strongly bifid, and the shell is relatively longer. 


Other Species of Pisidium Recorded from the Belgian Congo 
Pisidium giraud: Bourguignat 
Pisidium giraudi BourauieNnat, 1885, ‘Notice Prodrom. Moll. Giraud Tan- 
ganika,’ p. 105; 1888, ‘Iconogr. Malacol. Tanganika,’ pp. 41 and 42, Pl. xviuz, 


figs. 5-7. Ancry, 1907, Bull. Scientif. France et Belgique, (5) IX, (1906), p. 255. 
Lake Tanganyika: beach of Mpala (type locality; Giraud Coll.). 


EUPERA Bourguignat 


Huger Boureuienat, 1854, Rev. Mag. Zool., (2) VI, pp. 84 and 675 (without 
mention of species). Monotype: Pisidium moquinianum Bourguignat =Cyclas 
modioliformis Anton, of South America. The species is described by Bourguignat, 
1854, Rev. Mag. Zool., (2) VI, p. 663 and it is clearly stated that it belongs to the 
group previously called by him EHupera.} 

Limosina CuEsstn, 1872, Malakoz. Blatter, XIX, p. 160. Type by present 
designation: Cyclas modioliformis Anton=Pisidium moqumanum Bourguignat. 

Spherium subgenus Clessinella L. Waacen, 1905, Sitz. Ber. Ak. Wis:. Wien, 
Math. Naturw. Kl, CXIV, Abt. 1, p. 171. Monotype: Sphzriwm (Clessinella) 
sturany L. Waagen. 

The shell is very small, very thin, oblong, inequilateral; the beaks prominent, 
placed in front of the middle. Hinge narrow, curved, with one minute, oblong 
cardinal tooth, parallel to the hinge, in each valve, or none in the right lea: lateral 
teeth as in Spherium, single in the left valve, double in the right. 

_Siphons united near the base. Mantle generally spotted with black. 


In the recent fauna this genus is known only from Middle and South 
America and Africa; EH. ferruginea has been recorded also from Mauritius 
and Madagascar. In Africa the shells are usually found inhabiting the 
cavities of the spongy valves of Etheriide. Formerly the genus was 
more widely spread, as there are Eocene species in Europe and western 
_ North America, and one has recently been described from China.” 


bom oe ae is not Pisum nasastiicim as stated by Germain, 1913, Bull. Mus. Hist. Nat. Paris, p. 
ootnote 
*Hupera sinensis Odhner, 1922, Bull. Geol. Surv. China, No. 4, p. 129, Pl. 1, figs. 16-22. Eocene of 
Southern Shansi. 
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Kupera differs from Sphxerium by the decidedly inequilateral shell 
and the reduced cardinal teeth, not more than one in each valve, and 
having the simple shape of a tubercle lengthened in the direction of the 
hinge. 

The following African species have been described. 


Eupera bequaerti Dautzenberg and Germain. See p. 358. 

Eupera ferruginea (Krauss) =Cyclas ferruginea Krauss, 1848, ‘Siidafrik. Mol- 
lusk.,’ p. 7, Pl. x1, fig. 7. Knysna River, Cape Colony. 

Eupera letourneuxi BourcuigNnat, 1883, Ann. Sc. Nat. Zool., (6) XV, p. 134. 
Canals of Alexandria, Egypt. 

Eupera mediafricana Pilsbry and Bequaert. See below. 

Eupera mediafricana etheriarum Pilsbry and Bequaert. See p. 357. 

Eupera parasitica (Deshayes)= Pisum parasiticum ‘‘Parreyss’” DESHAYES, 
1854, ‘Cat. Conchif. Brit. Mus.,’ II, p. 280 (Upper Nile). Limosina ferruginea 
“Krauss” JIcKELI, 1874, Nova Acta Ac. Nat. Cur. Dresden, XXXVII, 1, p. 
293, Pl. x1, figs. 16 and 17. Eupera jickelia Bourcuignat, 18838, Ann. Sci. 
Nat. Zool., (6) XV, p. 184, based upon Jickeli’s Pl. x1, fig. 17; cf. Germain (1908, in 
A. Chevalier, ‘L’ Afrique Centrale Frangaise,’ p. 585), who states that this is only a 
variation of E. parasitica. Limosina parasitica (Deshayes) E. A. Smirx, 1892, Ann. 
Mag. Nat. Hist., (6) X, p. 126. First Cataract at Assuan, Upper Nile ee: 
Lake Victoria ( Bishop Hanninetony. 

Eupera sturanyi (L. Waagen). See p. 358. 


Eupera mediafricana, new species 
Text Figures 79a-f and 80a _ 
Tshopo River near Stanleyville, in cavities of the shells of Etheria 


(Lang and Chapin, and J. Bequaert Coll.). 


Shell relatively higher than E. parasitica, more inflated than HE. parasitica or E. 
ferruginea. The subtrapezoidal shell is light brownish olive, rather profusely marked 
with black spots. The weakly, very finely striate surface has many cuticular lamine. 
In the right valve there is no cardinal tooth; a rather strong ridge runs posteriorly, as 
far as the anterior end of the posterior laterals, which are short and double, the lower 
one stout, the upper one very slender. The anterior lower tooth is short and robust, 
the upper slender and much reduced. In the left valve there is a small, abibie 
cardinal, and the lateral teeth are rather slender. . 


Length, 5.30 mm.; height) 3.70 mm.; diameter, 2.90 mm. 
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We have found the proportions of height to length highly variable 
in the series from Stanleyville, as may be seen by the measurements 


given above. 
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The height varies from about 68 per cent to about 76 per cent of the 
length.t A few measurements are intermediate between those of the 
longer and the broader shells, so that we have not thought it practicable 
-to divide the lot into two species; though it is true that a majority of 
the specimens can be assorted into groups of broader and of narrower 
shells. The relative convexity of the valves is also quite variable, the 
diameter running from 54 per cent to 65 per cent of the length in speci-» 
mens measured. 


Fig. 79. a-f, Hupera mediafricana Pilsbry and Bequaert. ‘Stanleyville. Series 
showing variation in contour. The line represents one mm. to the same enlarge- 
ment as the shells. 


Our Stanleyville Hupera agrees in most respects with the descrip- 
tion and figures of EH. ferruginea (Krauss). The type of that species was 
somewhat larger: length, 3.2; height, 2.4; diameter, 1.4 lines; the 
height thus being 75 per cent of the length. Krauss’ figure shows it 70 
per cent. In our shells the height is 68 to 76 per cent of the length. The 
anterior end is not quite so narrow in our shells as in his figures, but the 
latter. were drawn free hand. There is a difference in the rela- 
tive diameter. According to Krauss, the diameter of ferruginea is 44 
per cent of the length. In our shells it runs from 54 to 76 per cent. 


1The length represents the longest axis of the shell, which is somewhat oblique to the hinge-line. 
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According to E. A. Smith, who had before him the types of EZ. 
parasitica (Deshayes) and author’s specimens of E. ferruginea, the former 
“is slightly longer and narrower and the concentric strie are stronger 
and more lamellar” than in FE. ferruginea. Unfortunately, the dimen- 
sions of the type of parasitica have not been published. Jickeli’s meas- 
urements and. figures show the relation of diameter to length to be 
about the same as in ferruginea in some examples, in others the diameter 
is half the length. Whether ferruginea, parasitica, and letourneuxi are 
really distinct remains still rather doubtful; but the Congo form seems 
to differ constantly by its relatively greater diameter. 


Eupera mediafricana etheriarum, new subspecies 
Text Figure 80 b,c, d 
Dungu River at Faradje (H. Lang Coll.; December, 1912). 


The shell is trapezoidal, broad (the height about 78 per cent of the length), 
rather plump (the diameter about 58 per cent of the length), fragile, uniform buff 
when the thick coating of iron hydroxid is removed, irregularly striate, the strie 
bearing irregular epidermal laminz, much closer than in mediafricana of the same size. 
The beaks are rather prominent, at the anterior two-ninths of the length. The 
anterior end is much smaller than the posterior, rounded; posterior end straightened 
and sloping back of the hinge, rounded below; basal margin gently curved. 

Length, 3.45 mm.; height, 2.7 mm.; diameter, 2 mm. 


Fig. 80. a, Eupera mediafricana Pilsbry and Bequaert, Stanleyville. b-d, 
Eupera mediafricana etheriarum Pilsbry and Bequaert, Faradje. | 
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This form appears to be constantly smaller than HL. medzafricana 
with the epidermal laminze more crowded. 

As in mediafricana, there seems to be a wider (typical) and a 
narrower form. The latter (Fig. 800) is like etheriarum in color, sculpture 
and general form, but is not so high, the height being about 70 per cent 
of the length. One opened has in the right valve a very small, tubercular 
cardinal tooth, a strong, short anterior lateral and a long, slender pos- 
terior lateral. The left valve has a much stronger, elongate cardinal 
tooth, forming a prominence over the beak cavity, and well developed 
anterior and posterior lateral teeth. 

Length, 3.7 mm.; height, 2.6 mm.; diameter, 2.0 mm. 


Other Species of Hupera Recorded from the Belgian Congo 


Eupera bequaertt Dautzenberg and Germain 


Eupera bequaerti DAUTZENBERG AND GERMAIN, 1914, Rev. Zool. Afric., IV, 1, 
p. (2, Pl, hes. and 3. 

Luapula River at Kasenga, living in the texture of the shell of Htheria elliptica 
(type locality; J. Bequaert Coll.). 

This species, though known by the type specimen only, appears quite distinct 
from others by its broad, less inequilateral shape, more like that of some Spheria, 
and by the less projecting beaks. It measures: length, 7.5 mm.; height, 6 mm.; 
diameter, 3 mm. 


Eupera sturanyr (L. Waagen) 


Spherium (Clessinella) sturanys L. WAaGEN, 1905, Sitz. Ber. Ak. Wiss. Wien 
Math. Naturw. K1., CXIV, Abt. 1, p. 171, fig. 1 (on p. 167). 

Rapids of the Congo River in the District of the Cataracts (Lower Congo), in 
valves of Etheria (type locality; O. Baumann Coll.). 


This species has not been figured. It is said to measure: length, 5 
mm.; height, 4 mm.; diameter, 1.5 mm. The height is therefore 80 
per cent, the diameter 30 per cent of the length; it is thus higher and 
much more compressed than EL. ferruginea. While the ratio of height to 
length is about the same as in EL. mediafricana ethcriarum, the relative 
diameter is only about half as much if the dimensions given are correct. 


PsSEUDOCORBICULA Dautzenberg 


Pseudocorbicula DAUTZENBERG, 1908, Journ. de Conchyl., LVI, p. 32. Mono- 
type: Pseudocorbicula alluaudt Dautzenberg. 

Shell rather solid, with the general form and sculpture of Corbicula; rayed. 
Ligament short, external. Right valve having one very weak cardinal and two strong, 
lamellar laterals, projecting at the distal ends; left valve with two very feeble car- 
dinals and a lamellar lateral on each side. The lateral teeth have no trace of verti- 
cal-striation or crenulation. The pallial line is entire. — 


8 
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We have not seen this interesting clam, which appears to belong to 
the Spheriide by its diminutive cardinal teeth, but differs by the rather 
solid, Corbicula-like shell with colored rays. The cardinal teeth have 
not been described in sufficient detail to admit of the needed comparison 
with Spherium, or to distinguish it from that genus. 

Only one species is known: 
- Pseudocorbicula alluaudi DAuTZENBERG, 1908, Journ. de Conchyl., LVI, p. 32, 


Pl. 1, figs. 8-10. Kavirondo Bay, in Lake Victoria. Length, 9.5 mm.; height, 8.5 
mm.; diameter, 6 mm. 


Donacidz 


This family is introduced with some hesitation to provide a place 
for the genera Hgeria and Iphigenia. The former genus and the small 
species of the latter have usually been referred to the Cyrenide, the 
typical [phigenx to the Donacide. 

The families Cyrenide and Donacide are placed in different super- 
families by Dall and in different suborders by Pelseneer. Unfortunately, 
the definitions given for these groups above family rank are nearly 
worthless in actual practice. 

Egeria and Iphigema differ from Cyrenide by their long siphons, 
by having the gills free throughout, not concrescent posteriorly as they 
are said to be in Cyrena and Corbicula, and by having longer labial palpi, 
In other external features the animals appear to be about as in Cyrenide. 
Donaz (denticulatus Linnzeus) has the siphons decidedly longer than in 
Iphigenia. In both Egeria and Iphigema, there is a pallial sinus and the 
lateral teeth are developed in the right valve only and sometimes sub- 
obsolete. These two genera may be separated as follows: 


1. Pallial sinus ample, extending past the middle; hinge-plate narrow. 
| Iphigenta Schumacher. 
Pallial sinus small, not extending as far as the middle; hinge-plate broad. 
Egeria de Roissy. 
EceERia de Roissy 


Galatea Brucgutbre, 1797, ‘Encycl. Méthod, Vers,’ II, Atlas, Pl. ccu (represent- 
ing the species subsequently described as Galathea radiata Lamarck). 

Galathea Lamarck, 1804, Ann. Mus. Hist. Nat. Paris, V, p. 481. Monotype: 
Galathea radiata Lamarck, 1804 = Venus paradoza Born, 1780. Not Galathea Fabricius, 
1793. 

Egeria DE Roissy, 1805, ‘Hist. Nat. Gén. Partic. Mollusques,’ VI, pp. 324 and 
327. Monotype: Galathea radiata Lamarck (Dall, 1903, Trans. Wagner Free Inst. 
Sci. Philadelphia, III, p. 1453). 

Potamophila J. SowmrBy, 1821,! ‘Gen. Rec. Foss. Shells,’ I, PI. LXVI, with 
accompanying letter-press. Substitute for Galathea Lamarck. 


1The plate is dated ‘‘ January 1821, published by Js. Sowerby.”’ 
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Megadesma Bownicu, 1822, ‘Elem. of Conch.,’ pt. 2, p. 8, fig. 21. Substitute 
for Galathea Lamarck. : 

Galathea G.. B. SowERBY, 1839, ‘Conchol. Man.,’ Ist Ed., p. 88, as a synonym of 
Potamophila. Misspelling of Galathea Lamarck. 

Galateola “Fleming”? HprrMANNSEN, 1847, ‘Ind. Gen. Malac.,’ I, p. 458, as a 
synonym of Galatea. In Fleming, 1828, ‘Hist. British Anim.,’ p. 409, Galateola is 
used as a nomen nudum, without mention of ee cies, so that the name properly dates 
from Herrmanns<n. 

Galateia F. DE Brito CaPEo, 1878, Mem. Ac. Sci. Lisboa, Cl. Sci. Math. Phys. 
Nat., N.S., V, 2, ‘Description Esp. Galateia,’ p.2. Emendation of Galathea. 

The shell is trigonal or oblong, solid, covered with a strong olivaceous, brownish 
or yellowish periostracum, under which it is white, violet or pink end sometimes 
rayed. Hinge-plate wide. Two.or 3 diverging cardinal teeth, often irregularly sul- 
cate radially, and with low, short anterior and posterior lateral teeth in the right, 
sockets in the left valve; but these teeth often become almost obsolete in adult shells. 
Nymphs strongly developed. Ligament short and prominent. Pallial sinus small, 
not reaching to the middle of the shell’s length. 


These large, handsome clams are usually characterized by an exces- 
sive development of the shell in thickness. The siphons and the pallial 
sinus are far shorter than in Iphigenia, which in teeth uty other 
respects is a less evolved stock than Ligerta. 

West Africa, from Liberia to Angola, in estuaries. 

The localities of nine of the seventeen species are unknown. No 
doubt the number of species and varieties from the Loanda district of 
Angola will be materially reduced when pee quantities of shells 
are studied. 


Egeria agwaru (Brito Capello)=Galateia agwari Brito Caprio, 1878, 
Mem. Ac. Sci. Lisboa, Cl. | ci. Math. Phys. Nat., N.S., V, 2, ‘Description Esp. 
Galateia,’ p.11. Quanza River, Angola. 

Egeria. bengoensis (Dunker)=Galatea bengoensis DuNKER, 1849, Zeitschr. f. 
Malakoz., V, (1848), p. 188; 1853, ‘Ind. Mollusc. Guin. Infer.,’ p. 51, Pl. rx, figs. 
28-30. Brrnarpi, 1860, ‘Monogr. Galatea,’ p. 25, Pl. v1, figs. £ and 6 : nd Pl. rx, 
fig. 4. Sowrrsy, 1868, ‘Conchol. Iconica,’ XVI, Galatea, Pl. v, fig. 11. Galateta 
bengoensis Brito CaPpELLOo, 1878, Mem. Ac. Sci. Lisboa, Cl. Sci. Math. Phys. Nat., 
N.S., V, 2, ‘Descrip:ion Esp. Galateza,’ p. 16 (which var. versicolor, multiradiata, na 
tigrina, all from the Bengo River). a eealae Bengo River, near ie 

Egeria bengoensis bocagzi (Brito Capello) = Galateia bocagit Brrro Cape 0, 1878, 
Mem. Ac. Se. Lisboa, Cl. Sci. Math. Phys. Nat., N.S., V, 2, ‘Description Esp. 
Galateza,’ p. 9, Pl. 1, figs. 8 and Pl. 11, figs. 2-4. Oianoa Haver. Angola. 

mene ongoeiens leta Phil = Galatea leta Puitipri, 1849, Zeitsch. f. Mala- 
koz., V, (1848), p. 190 (type locality unknown); 1851, bid: Beschr. Conchyl.,’ 
gsm of 123, Pl. 1, fig. 2. Bernarp1, 1860, ‘Monogr. Galatea,’ p. 27, Pl. 1, figs. 3, 4, 7, 
and 8 and Pl. vu, fig. 7; with var. versicolor “‘ Morelet,’”’ p. 29, Pl. 1, figs. 7-8, bredived: 
to H. and A. pce (1856, ‘Gen. Recent Moll.,’ II, p. 408) where it re anomen udum. 
SOWERBY, 1868, ‘Conchol. Iconica,’ XVI, Galatea, Pl. v1, figs. 16d, e,f. Galateia lxta 
Brito CaPELLo, 1878, Mem. Ac. Sci. Lisboa, Cl. Sci. Math. Phys. Nat., N.S., V, 2, 
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‘Description esp. Galateza,’ p. 13 (with var. triangularis, p. 14). Galatea rubicunda 
Puiuipri, 1849, Zeitschr. f. Malakoz., V, (1848), p. 190 (locality unknown); 1851, 
‘Abbild. Beschr. Conchyl.,’ III, p. 128, Pl. 1, fig. 1. Brrnarp1, 1860, ‘Monogr. 
Galatea,’ p. 37, Pl. 1, figs. 1 and 2 and Pl. vin, fig. 2. Sowxrsy, 868, ‘Conchol. 
Iconica,’ XVI, Galatea, Pl. vi, figs. 14a, b. Galatea philippiana MorRELET, 1858, 
‘Séries Conchyl.,’ I, p. 32 (new name for G. leta and G. rubicunda Philippi). Galathea 
phiiippiana MorE LET, 1868, ‘Voy. Welwitsch, Moll. Terr. Fluv.,’ p. 99. Galatea 
versicolor ‘‘Morelet”? H. and A. ApAms, 1856, ‘Gen. Recent Moll.,’ II, p. 408, name 
only; said by Morelet, in P. Fischer, 1856, Journ. de Conchyl., V, p. 344, to be an 
unpublished name for G. leta and rubscunda Philippi. This form has been several 
times collected in Angola (in a little river near Loanda; Quanza River; Dande 
River near Loanda; and Bengo River; all these are in close proximity). Morelet, 
who studied a large series taken by the corvette ‘‘Elan”’ in the Dande River, found 
that leta and rubicunda of Philippi are fully connected, and merely mutations of the 
same. Philippi’s types of both, he states, were from the same ‘“‘Elan” lot. A. Nobre 
(1909, Bull. Soc. Portugaise Sci. Nat., III, Suppl. 2, p. 108) added Galatea bengoensis 
Dunker to the synonymy and wodniaered Galateia bocagit Brito Capello a robust 
variety of lzta. We provisionally list leta and bocagit as subspecies of bengoensis, the 
last mentioned name having page priority. 
, Egeria bernardit (Dunker) = Galatea bernardit Dun KR, 1856, Journ. de caneaens 
V, p. 338, Pl. xu, fig. 3 (‘Guinée prés du Cap Lopez”’). Brrnarp1, 1860, ‘Monogr. 
Galatea,’ p. 32, Pl. v, figs. 1-5, and Pl. vit, fig. 8 (with var. versicolor and var. ene | 
angularis, on p. 33). SowERBy, 1868, ‘Conchol. Iconica,’ XVI, Galatea, Pl. m1, fig. 
4a, b, c. Galathea bernardii More.et, 1868, ‘Voy. Welwitsch, Moll. Terr. Fluv.,’ 
_ p. 99 (Bengo River, Angola). Galateia bernardii DaurzmnpEre, 1912, Ann. Inst. 
Océanogr. Monaco, V, 3, p. 93 (Ogowe River, Gaboon). 

Egeria biangulata (Bowarwi =Galatea biangulata SowERBY, 1868, Ge anahok 
Iconica,’ XVI, Galatea, Pl. v, fig. 12. Habitat unknown. We have seen specimens 
from Angola: Pungo River, in the district of Loanda, Mus. A. N. 8. Phila. (collector 
unknown). This appears to be a valid species. 

Egeria cailliaudii (Bernardi) = Galatea cailliaudii Bernarpi, 1860, ‘Monogr. 
Galatea,’ p. 48, Pl. rv, figs. 1 and 2 and Pl. rx, fig. 3. Africa. 

Egeria chemnitzii (Philippi) = Galatea chemniteti Puiuiprt, 1851, ‘Abbild. Beschr. 
Conchyl.,’ III, p. 124, based upon Venus zgyptica Cammnirz, 1795, ‘Conchyl. Cab.,’ 
XI, p. 231, Pl. ccm, figs. 1985 and 1986. Galatea zgyptiaca.‘‘Chemnitz” BERNARDI, 
1860, ‘Monogr. Galatea,’ p. 39, Pl. vt, figs. 1 and 2 and PI. rx, fig. 1. Probably not 
Sowersy, 1868, ‘Conchol. Iconica,’ XVI, Galatea, Pl. v, figs. 9a, b. Habitat unknown. 
According to Chemnitz, ‘‘Vermuthlich beym Nilstrom.” peinardl refigured the unique 
valve in the Royal collection of Denmark. 

Egeria concamerata (Duval) = Gal. [athea] concamerata Duvau, 1840, Rev. Zoolog. 
Soc. Cuviér., p. 211. Galatea concamerata BERNARDI, 1860, ‘Monogr. Galatea,’ p. 20, 
Pl. i, fig. 1; Pl. m1, figs. 1 and 2; and Pl. vim, fig. 1 (with var. rosea). SOWERBY, 
1868, ‘Conger Iconica,’ XVI, olated. Pl. 11. figs. 2a, b. Africa. 

Egeria congica (O. Boettger). See p. 362. 

Egeria cumingit (Bernardi) =Galatea cumingu “Dunker’” Brrnarpi, 1860, 
‘Monogr. Galatea,’ p. 35, Pl. v1, figs. 7 and 8 and PI. 1, fig. 8 (“Le Gabon’’). Gala- 
teia cumingii Brito CapeLio, 1878, Mem. Ac. Sci. Lisboa, Cl. Sci. Math. ve 
Nat., N.S., V, 2, ‘Description Esp. Galateia,’ p. 14, Pl. 1, figs. 1-4 and PI. 11, figs. 1 


362 Bulletin American Museum of Natural History [Vol. LITI 


5-8 (Bengo River, Angola; with varieties versicolor, rubra, nitida, multiradiata, longi- 
rostris, on p. 15, and in the explanation of Plate 1, fig. 3, var. equilatera). 

Egeria cumingiiquanzx (Brito Capello) =Galateia quanze Brrro CaPELLo, 1878, 
Mem. Ac. Sci. Lisboa, Cl. Sci. Math. Phys. Nat., N.S., V, 2, ‘Description Esp. 
Galateia, p. 12, Pl. 1, figs. 5-7. Angola: Quanza River; also young specimens from 
the Bengo River. Nobre, (1909, Bull. Soc. Portugaise Sci. Nat., III, Suppl., 2, p. 107) 
considered G. cumingii a synonym of G. bernardti, and G. quanzez a very robust variety 
of the same. | 

Egeria heukelomit (Bernardi)=Galatea heukelomi Bernarpi, 1860, ‘Monogr. 
Galatea,’ p. 30, Pl. v1, figs. 3 and 4 and PI. rx, fig. 2. Africa. 

Egeria kochii (Bernardi) =Galatea kochii BreRNarpi1, 1860, ‘Monogr. Galatea,’ 
p. 22, Pl. rv, figs. 3-8 and Pl. rx, figs. 6 and 7 (with var. unicolor, on p. 23). Central 
Africa. : 

Egeria lubackit (Bernardi) = Galatea lubackii BERNARDI, 1860, ‘Monogr. Galatea,’ - 
p. 24, Pl. 1, figs. 5 and 6 and PI. vin, fig. 4. Galatea lubakit SowERBy, 1868, ‘Conchol. 
Iconica,’ XVI, Galatea, Pl. v1, fig. 138. Africa. 

Egeria nux Pilsbry and Bequaert. See p. 367. 

Egeria paradoxa (Born). See p. 368. 

Egeria pseudoradiata (Brito Capello) =Galateia pseudo-radiata Brito CAPELLO, 
1878, Mem. Ac. Sci. Lisboa, Cl. Sci. Math. Phys. Nat., N.S., V, 2, ‘Description Esp. 
Galateia,’ p. 10. Quanza River, Angola. 

Egeria tenuicula (Philippi). See p. 366. 

Egeria tenuicula langt Pilsbry and Bequaert. See p. 366. 

Egeria triangularis (Sowerby) = Galatea triangularis SowERBY, 1868, ‘Conchol. 
Iconica,’ XVI, Galatea, Pl. v1, fig. 14c (species 15 of text). Habitat unknown. The 
figured type is No. 55258, A. N.S. Philadelphia. It resembles E. bernardii except that 
the height is greater, the diameter somewhat less and the beaks more slender than in 
the topotypes of bernardii which we have compared. It appears to be quite distinct 
from other species. Length, 80 mm.; height, 69 mm.; diameter, 35 mm. 

Egerva truncata (Dunker) = Galatea truncata DunKER, 1867, Malakoz. Blatter, 
XIV, p. 206, Pl. 11, figs. 1-3. Guinea. 


Egeria congica (O. Beettger) 
Plate X XVII, Figures 1-2; Plate XXVIII, Figures 1—4 


“Shellfish of the Mya genus,” Tuckry, 1818, ‘Narrative Exped. Zaire,’ p. 93. 
Also mentioned in Chr. Smith’s account on p. 291, and again on p. 358. 

Potamophila radiata James SowERBY, 1821, ‘Gen. Rec. Foss. Shells,’ I, Pl. rxv1, 
with accompanying letter-press. (Not Galathea radiata Lamark). 

Galatea congica O. BaxrrcEr, 1885, 24. u. 25. Bericht Offenbacher Ver. f. Naturk., 
p. 196. C.R. Barrarr, 1913, Ann. Soc. Zool. Malacol. Belgique, XLVII, (1912), p. 90. 

Galateia tuckeyt DAUTZENBERG, 1891, Bull. Ac. Sci. Belgique, (3) XX, (1890), p. 
573, Pl. 11, figs. 1-6. H. pz Cort, 1899, Ann. Soc. Malacol. Belgique, XXXIV, Bull. 
Séances, p. xl. Daurzenpere, 1912, Ann. Inst. Oéeanogr. Monaco, V, 3, p. 93. 
Gruven, 1912, op, cit., p: 144, fie. 21: 

Galatea tuckey: Dautzenberg. C. R. Barrer, 1913, Ann. Soc. Zool. Malacol. 
Belgique, XLVII, (1912), p. 113. 

Galatea tuckert Dautzenberg. Koseut, 1909, Abh. Senckenberg. Naturf. Ges., 
XXXII, p. 88. 
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Galateia duponti DAUTZENBERG, 1891, Bull. Ac. Sci. Belgique, (3) XX, (1890), 
p. 577, Pl. 111, figs. land 2. H. pr Corr, 1899, Ann. Soc. Malacol. Belgique, XXXIV, 
Bull. Séances, p. xxxix. 

Galatea dupontt Dautzenberg. C. R. Barremr, 1913, Ann. Soc. Zool. Malacol. 
Belgique, XLVII, (1912), p. 114. } 

Galatea rubrotincta Preston, 1909, Ann. Mag. Nat. Hist., (8) IV, p. 90, Pl. 
Iv, fig. 9. , 

The type locality of Potamophila radiata J. Sowerby was “Congo 
River” and Sowerby states that his specimens were brought back by the 
survivors of Captain Tuckey’s expedition. Galatea congica O. Boettger 
was described from a left valve drifted up at Banana (P. Hesse Coll.). 
Galateia tuckeyt Dautzenberg was based upon dead shells found in heaps 
along the shore of the Congo estuary between the island of Melella at 
35 kilometers from the sea (probably the same as Malela) and an islet 
opposite the village of Samboela near the confluence of the river Passi- 
konde (= Pasokonde), at 67 kilometers from the sea (this is just above 
Zambi) (E. Dupont Coll.). Drifted valves referred to G. tuckeyz were 
also collected by P. Hesse and at Banana by A. Taquin. Galateca duponti 
Dautzenberg was described from specimens obtained by E. Dupont 
‘dans une poche située dans |’alluvion ancienne du Congo & une quin- 
zaine de métres au dessus des hautes eaux du fleuve, au fond du port de 
Banana, prés de la mission de Nemlao.”’ H. de Cort noted that A. Taquin 
found near Banana dead specimens, but still fresh and covered with a 
periostracum, of G. duponti, and that Putzeys had seen young, live 
specimens of the same form. C.R. Beettger also reports live G. duponte 
sent by P. Hesse from the Lower Congo. The type locality of Galatea 
rubrotincta Preston is merely given as Congo Delta. ‘ Kampenzey 
Island,’ where Tuckey first observed the species, is probably what is_ 
now called Mateba. 

.We have seen more than a thousand examples from Malela; and a 
few specimens from near Katala, below Zambi (Lang and Chapin, and J. 
Bequaert Coll.). 

The shell is large, very solid, triangular, with very prominent, some- 
what slender beaks. The posterior ridge is strongly developed. It is 
white under a strong epidermis, varying from yellow toward the posterior 
end to olive-brown in the middle and anteriorly. In the most strongly 
characterized individuals there are on the median and anterior part 
about six low, rounded raised rays with concave, concentrically wrinkled 
intervals, extending over about half the valve or less, the earlier part 
being smooth; the posterior ridge has irregular, coarse lumps or con- 
centric waves, also wanting in the earlier stages. In other specimens 
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this sculpture may be inconspicuous or even wanting; and it very rarely 
‘appears until the shell is 40-50 mm. long. The interior is almost always 
white throughout in adult shells; rarely some violet stains appear near 
the posterior adductor scars. Young shells are often considerably 
stained with violet within, or rarely are largely jasper pink. The very 
strong cardinal teeth vary a good deal in details. The median cardinal 
of the right valve is strong and triangular, sometimes distinctly biramose, 
A-shaped, but usually the space between its sides is nearly or quite filled. 
The laterals are very weak. The nymphs are relatively small. The 
cavities of the beaks are very deep in large individuals, but quite shallow 
in the young. | | 
Ln, 146 mm.; height, 116 mm.; diameter, 62 mm 


120 91 < 54 
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Fig. 81. . Egeria congica (O. Beettger). Series of young shells. Natural size. 


In the earlier stages (Fig. 81) the height usually equals or sometimes 
exceeds the length; later the front and back ends grow faster than the 
middle, and the shell becomes relatively longer. The diameter is ereat- 
est in the earlier part of the mid-neanic stage, when it may exceed :two- 
thirds of the length. In quite early neanic stages it is less inflated, the. 
diameter little more than half the length; and again in adult shells it, is 
about half. Very old shells, such as the first measurement above, be- 
come strongly rostrate posteriorly, as usual in this genus. 
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Young specimens sometimes have several green rays, as in Plate 
XXVIII, fig. 2, but we have seen no adults so marked. 

In some very old individuals (length, 145 mm.) there is a sharp- 
edged ridge or incipient septum over the anterior end of the beak cavity, 
such as is seen in well-characterized adult shells of E. concamerata, 
but not so strongly developed as in old shells of that species. 

The few specimens from Katala, below Zambi, (PI. XXVITI, fig. 2) 
are large, 100-110 mm. long,— with anteriorly glossy periostracum 
which in drying generally peels off in large part. The radial undulations 
of the typical form are wanting, or in some individuals weakly indicated. 
The usual dimensions and those of a long, compressed individual are: 

Length, 109 mm.; height, 85 mm.; diameter, 52.0 mm. | 

ee 105 eats a 45.5 

EKgeria congica was originally described from a left valve measuring : 
length, 2534mm.; height, 24 mm.; diameter (calculated for both valves), 
17 mm. This could only be a young of Dautzenberg’s tuckeyi, of which | 
we have specimens of the same size and proportions. The description 
and the comparison with G. truncata Dunker fully supports this identifi- 
cation. C. R. Beettger (1913, pp. 90-91) was of opinion that it was a 
young specimen of G. duponti, a form which we cannot separate from 
tuckeyt. 

M. Dautzenberg appropriately named this fine clam after Captain 
J. R. Tuckey, R.N., leader of the first scientific expedition to the Congo. © 
It is noticed, if somewhat obscurely, in Tuckey’s narrative; moreover, 
some of Tuckey’s‘specimens were figured by Sowerby a few years later. 
It appears to be, thus, the first shell from the Congo River to be figured 
or noticed in any scientific work. It is unfortunate that Dautzenberg’s 
name must be relegated to the synonymy, since it would have reminded 
us of a brave man who lost his life in the exploration of the great river. 

Galatera dupontt Dautzenberg is a small, smooth form of congica. 
Possibly in the type locality it has been stunted by unfavorably saline 
conditions, as the place is at the river’s mouth. At all events, the type 
figures can easily be matched exactly by many specimens found with 
typical tuckeyz and fully connected with that. One is illustrated in 
Plate XXVIII, figs. 1, la. | 

Galatea rubrotincta Preston is merely a young EL. congica which has 
not yet become sculptured. It is in the stage when the height slightly 
exceeds the length. : 

Egeria congica is, we believe, a well-marked species, entirely distinct 
from EH. paradoxa (Born). 
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Captain Tuckey, H. de Cort, and others have noted the extensive 
use of this species for food by the natives and this is fully corroborated 
by Mr. Lang’s observations. Professor Gruvel also states that the shells 
are burned for lime, which they furnish of excellent quality, in demand 
for whitewash and mortar. H. de Cort has given many interesting 
details as to the location of these clams in life; he mentions, moreover, 
that as a comestible they are insipid and unsubstantial. 


Egeria tenuicula (Philippi) 
Galatea tenuicula Putuirri, 1849, Zeitschr. f. Malakoz., V, (1848) p. 191 (type 
locality unknown); 1851, ‘Abbild. Beschr. Conchyl.,’ III, p. 124 (?Brernarpt, 1860, 
“Monogr. Galatea,’ p. 41, Pl. 11, fig. 2 and Pl. viii, fig. 5). 


Egeria tenuicula langi, new subspecies 
Plate XXIX, Figures 1-3 


Galatea tenuicula Philippi. C. R. Barrerr, 1913, Ann. Soc. Zool. Malacol. 
Belgique, XLVII, (1912), p. 114. — 

“Terra de Bambu”’ (that is brackish water region) of the Congo estuary (P. 
Hesse Coll.). 


Malela, with E. congica (Lang and Chapin Coll.). 

The shell is triangular-elliptical (the height about 70 per cent of the length), 
compressed (the diameter about 42 per cent of the length), thin for this genus. 
Covered with a smooth epidermis of various nuances between naples yellow, cinnamon, 
and isabella color (in some examples having dusky green radial spots in the region of 
the beaks). The valves have an ill-defined, rounded posterior ridge and small sub- 
median beaks projecting but little; the anterior end is rounded, the upper margin 
somewhat straightened; posterior end indistinctly truncate obliquely, upper margin 
somewhat convex; basal margin is evenly convex. The right valve has a strong 
submedian cardinal tooth which is very slightly emarginate, and a thin posterior; 
very small but distinct laterals are present. In the left valve there are two diverging 
cardinals with only the slightest trace of an intermediate tooth. Nymphs small. 
The interior is white, with violet stains on the lateral hinge-margins and in the pallial 
sinus. In other examples the whole interior may be either white, violaceous, or rarely 
light congo pink. 

Lenght, 51.0 mm.; height, 36.4 mm.; diameter, 21.5 mm. Type; Pl. X XIX, Figs. 1-Ic. 
ages, 0) Ve 2o\) 3) 175 Paratype. 
Ee Br) 2025 ¥ ear 


This is a form very close to E. tenuicula (Philippi), being similar in 
general form and in the teeth; but it differs by the less prominent, not at 
all swollen beaks. Philippi emphasizes the ‘“apicibus prominentibus, 
tumidis” of tenuccula. It is also a little more compressed than tenuicula, 
the diameter 42-46 per cent of the length. 


1'Tuckey’s remarks have been reproduced in our introduction, p, 85. 
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Young specimens of this species resemble the adult form closely in 
proportions. Two measure: 
Length, 18.0 mm.; height, 13.0 mm.; diameter, 8.3 mm. 
2 16.3 “ 12.0 phe 
This species varies toward a higher, more trigonal shape, such as are > 
shown in Pl. X XIX, figs. 2 and 3, theother characters remaining the same. 
Length, 47.0 mm.; height, 33.0 mm.; diameter, 21.0 mm. 


45.0 es SAD os 20.4 
pape 5) pera 5 at 19.0 


Egeria nux, new species 
Plate X XIX, Figures 4-7 


Malela (Lang and Chapin Coll.). 

The shell is triangular, plump, very solid, covered with a smooth ecru-olive to 
buffy olive periostracum, often with small dusky spots, or rarely interrupted dark rays. 
The obliquely truncate posterior end is somewhat convex with a slightly concave, ill- 
defined escutcheon. No lunule. The anterior end is rounded, the outlines between 
ends and beaks slightly convex. The beaks are rather depressed, not very prominent. 


Fig. 82. Egeria nux Pilsbry and Bequaert. Radially corrugated individual. 


The interior is white (or sometimes more or less extensively violet on the lateral mar- 
gins, posterior region and basal margin). Hinge-plate strongly developed, the median 
cardinal tooth of the right valve narrowly triangular with bifid summit; in the left 
valve only the trace of a median tooth. Beak cavities moderately deep. Nymphs are 


very short and small. 
Length, 36.7 mm.; height, 29.3 mm.; diameter, 22.0 mm. Type; Pl. X XIX, Fig. 4. 
Se MO OAD - 25.0 Paratype. 


re 32.0 EIS eA is ZlsZ 
In shape this small species is quite unlike the young of E. congica. 


It is much more nearly related to #. tenwicula (Philippi), but the outline 
is more triangular and the valves and teeth are much heavier. In FE, 
truncata (Dunker) the beaks are narrower and the teeth are far heavier. 
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: One specimen of the long series collected has, near the base, shallow 
radial depressions transversely striate much as in E. congica, otherwise 
having the characters of EZ. nux (Fig. 82). 


Other Species of Hgerza Recorded from the Belgian Congo 
_ Egeria paradoxa (Born) 

Venusd paradoxa Born, 1780, ‘Test. Mus. Vindobon.,’ p. 66, Pl. tv, figs. 12 and 
13 (habitat unknown). : 

Galatea paradoxa Born. GERMAIN, 1918, Bull. Mus. Hist. Nat. Paris, p. 133, 
figs. 20 and 21 and PI. 111, figs. 18.and 19. With var. unicolor “ Bernardi’ and var. 
multiradiata “‘ Bernardi,” p. 130; var. olivacea ‘“‘ Bernardi,” p. 131, fig. 21; and var. 
purpurea, p. 131. See for full references to literature. | 

Venus meretrix var. 8 GMELIN, 1791, ‘Syst. Nat.,’ 13th Ed., I, 6, p. 3273; based 
upon Venus paradoxa Born (“In Oceano Indico’’). 

Venus hermaphrodita GMELIN, 1791, op. cit., I, 6, p. 8278 (Guinea); based upon 
Venus reclusa, etc., CHEMNITZ, 1782, ‘Conchyl. Cab.,’VI, p. 326, Pl. xxx1, figs. 327-329. 
: Venus subviridis GMELIN, 1791, op. cit., I, 6, p. 3280 (locality unknown). 

Galathea radiata Lamarcx, 1804, Ann. Mus. Hist. Nat. Paris, V, p. 433, Pl. 
XXVIII (supposed to be from the rivers of Ceylon). Rane, 1832, Ann. Sc. Nat., 
XXV, p. 160, Pl. v, figs. 1-3 (anatomy). 

Galatea radiata Lamarck. BERNARDI, 1860, ‘Monogr. Galatea,’ p. 18, Pl. vit, figs. 
1-5 and Pl. viu, fig. 3 (with varieties unicolor, multiradiata, and olivacea, on p. 19). 
HE. v. Martens, 1877, Monatsber. Ak. Wiss. Berlin, (1876), p. 271. (?G=RMAIN, 
1916, Ann. Mus. Civ. Genova, (3) VII, [XLVIT], p. 310, fig. 8). 

Donaz variegata Perry, 1811, ‘Conchology,’ Pl. nvm, fig. 1, with accompanying 
letter-press (no locality mentioned). 

From an inspection of numerous specimens and of the published 
descriptions and figures, we think that probably two subspecies or 
possibly species are involved in the synonymy of paradoxa and radiata 
of authors. As most of our specimens are not definitely localized, and 
we have not the means of deciding what forms were actually before part 
of the many authors who have treated of these shells, a definite separation 
has not been carried out at this time. 

Typical E. paradoza, as figured by Born, has a relatively narrow 
hinge-plate, in which the middle cardinal tooth of the right valve is 
rather narrow, and bifid along the summit. The shell is rather light for 
an Hgerza of its size; length, about: 86 mm.; height, about 67 mm. The 
habitat of this race is unknown. It includes G. radiata Lamarck and D. 
variegata Perry. | 

Lgeria paradoxa hermaphrodita (Gmelin) is a more solid shell with 
larger, prominent beaks. The dual nature of the middle right cardinal 
tooth is apparent, as it has the shape of an inverted V (A), and the hinge- 
plate is wider. This form is what Rang (1832) figured from the coastal 
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rivers of Liberia (between Cape Palmas and Sierra Leone). We have 
before us specimens labelled Cape Palmas and Old Calabar (collector not 
recorded); and it is evidently what von Martens (1877) recorded from 
Mungo Creek, in the delta of the Cameroon River (Coll. Buchholz), since 
he noted that they agree with Chemnitz’s type figures of Venus reclusa.' 
Most of the figures of “‘G. radiata” published by Bernardi, Sowerby, 
and some others appear to represent forms of E. p. hermaphrodita. 

Germain (1916) reported G. radiata from the French Congo (Gaboon) 
coast in the Ompolunyé, one of the arms of the Ogowe (L. Fea Coll.). 
This place must be very near the type locality of EH. bernardii.. The 
outline figure given would serve equally well for a form of that species. 

There are two records of G. radiata Lamarck from the Congo. But 
that of Sowerby, 1821, was certainly based upon specimens of EF. con- 
gica (O. Beettger), as the good figures demonstrate. A. Nobre’s “ Fleuve 
Zaire’”’ record of G. radiata collected by Newton? we cannot control; 
but that species did not turn up in the collections made in the same 
region by Hesse, Dupont, Lang, and Bequaert. We conclude that what 
Newton got was probably EH. congica, the common species of tidal 
waters of the Congo, and one which Nobre did not mention. 


IPHIGENIA Schumacher 


Iphigenia ScHUMACHER, 1817, ‘Essai Nouv. Syst. Test.,’ p. 155. Monotype: 
Donaz lxvigata ‘‘Chemnitz’’ Gmelin. 

?Donacina Férussac, 1821, ‘Tabl. Systém. An. Moll.,’ pt. 1, p. xlii; listed as 
equivalent to Capsa Lamarck, Donax of Linnzeus and Bruguiére; no species men- 
tioned. 

Procos GIstEL, 1848, ‘Naturgesch. Thierr. f. Hohe Schulen,’ p. 172. Substitute 
for Capsa Lamarck and ‘7’. levigata”’ given as the only species. 

Fischeria Bernarpi, 1860, ‘Monogr. Galatea et Fischeria,’ p. 45. Monotype: F. 
delessertii Bernardi. Not Fischeria Robineau-Desvoidy, 1830. 

Egeria section Profischeria Dauu, 1903, Proc. Biol. Soc. Washington, XVI, p. 7. 
Substitute for Fischeria Bernardi. 

Shell thin, trigonal to elliptical with median fe covered with a thin yellowish 
to olive-brown periostracum. Interior violaceous, varied with white, or pure white. 
Right valve with a triangular, bifid median cardinal tooth and a much reduced anterior 
one, and low, rather long, narrow laterals forward and behind. Left valve with sub- 
equal anterior and posterior cardinals and no laterals or sockets. Nymphs well 
developed. Ligament short, external; a narrow resilium below it. Pallial sinus ample, 
extending past the middle of the shell’s length. 


Hanae 2 ish 2 oe TS CI TNS ROT ON 2 eile AAS SiR Seg nn aE, BEN De ER 


Chana gives an orene D istory of this name. 
21886, O Instituto, Coimbra, XXXIV, p. 403 (not seen by us); 1909, Bull. Soc. Portugaise Sci. 


Nat., III, Suppl. 2, p. 108. 
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In Iphigenia rostrata a siphonal cavity within the mantle is parti- 
tioned off, as in Cyrenidze and many other groups. The siphons are long 
(8 mm. in their contracted state), equal, wholly free, both papillose at 
the orifices, and externally they are marked with widely spaced longi- 
tudinal threads, as figured by Rang for Egeria,! but weaker. The mantle 
has a double line of papilla just within the edge, the outer papillz minute, 
the inner rather long; at a distance of about 2 mm. within the row 
of papillee there is a narrow, smooth ridge parallel with it. It is nowhere 
concrescent except at the partition mentioned, which does not reach the 
edge. The gillsare free throughout. The labial palpi are quite long. 
In dried specimens of J. congo, which were soaked, all of the same char- 
acters were observed, except that the mantle has a single row of papille. 

As I. congo is closely related to Fischeria delessertia Bernardi, and 
I. rostrata stands very near I. levigata (Gmelin), the type of Iphigenia, 
it appears that these two supposed genera are to be united. If Profischeria 
is retained at all, it could be used as a section for the small, strongly 
violaceous, more fluviatile forms; but in all structural characters of 
shell and animal they appear to agree fully with the large, more whitish 
I. rostrata. 

While this group is similar to Egerza in essential characters, it differs 
by the thinner shell with narrow hinge-plate, longer lateral teeth and 
especially by the very much larger pallial sinus, extending beyond the 
middle of the valve. No species of intermediate character have been 
found; and we agree with most authors who have dealt with the group 
in ranking it as a genus distinct from Hgerza. 

Iphigema is known from the coast and the rivers of West Africa and 
from the Pacific and Atlantic coast of Central and South America. In 
West Africa the fluviatile species occur from Senegal to the Congo 
estuary, but, curiously enough, have not been reported from Angola. 
They are found from far in the interior (J. centralis in the middle Niger) 
to strongly saline waters, associated with T'ellzna, Corbicula, etc. 


Iphigenia approzimans (Preston) = Fischeria approximans PrEston, 1909, 
Ann. Mag. Nat. Hist., (8) III, p. 186, Pl. vit, fig. 18. Podor, Senegal River. 

: Iphigema centralis (Germain) =Fischeria centralis GmRMAIN, 1904, Bull. Mus. 
Hist. Nat. Paris, p. 471; 1908, in A. Chevalier, ‘L’ Afrique Centrale Frangaise,’ p. 
582, Lithogr. Pl., figs. 6 and ’7. Middle Niger and Bani. 

Iphigenia congo Pilsbry and Bequaert. See p. 373. 

Iphigenia curta (Dunker). See p. 371. 

Iphigenia delessertit (Bernardi) = Fischeria delessertit BERNARDI, 1860, ‘Monogr. 
Galatea et Fischeria’ p. 46, Pl. 111, figs. 3and 4 and PI. rx, fig. 5. River near Cape Palmas. 


11832, Ann. Sc. Nat., XXV, Pl. v, figs. 1-3. Also in Bernardi, 1860, ‘Monogr. Galatea et Fischeria,’ 
anatomical Plate. 
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Iphigenia levigata (Gmelin). See p. 374. 

Iphigenia lenzi (Dautzenberg). See p. 374. 

Iphigenia messageri (Preston) = Fischeria messagert Preston, 1909, Ann. Mag. 
Nat. Hist., (8) III, p. 186, Pl. vur, fig. 17. Senegal River. 

Iphigenia rostrata Roemer. See p. 372. 

Iphigenia truncata (E. v. Martens) = Fischeria truncata E. v. Marrens, 1877, 
Monatsber. Ak. Wiss. Berlin, (1876), p. 271, Pl. v, figs. 6-8. Mungo Creek in the 
‘delta of the Cameroon River. 

Iphigenia tumida (K.. v. Martens) = Fischeria tumida EK. v. Martens, 1877, op. cit., 
p. 271, Pl. v, figs. 9-11. Loango Coast. 

Iphigenia psammobialis DesHayEs, 1854, Proc. Zool. Soe. HOOD p. 346, was 
described from an unknown locality. 


Iphigenia curta (Dunker) 
Plate XXVIII, Figures 5-6b 


Fischeria curta DUNKER, 1867, Malakoz. Blatter, XIV, p. 207, Pl. tt, figs. 4-6 
(type locality: West Africa). | 


Fischeria globosa Preston, 1909, Ann. Mag. Nat. Hist., (8) IV, p. 91, Pl. rv, 
fig. 10 (type locality: Congo delta). 

Banana, on the sandbanks near the entrance of the creek which 
leads to Moanda. San Antonio, at low tide on sandbanks at Point 
Padrao, buried from 1 to 2% inches deep. Several hundreds of speci- 
mens (Lang and Chapin Coll.). 

The shell is subtriangular, strongly inflated, with very full, and 
prominent beaks; covered with a thin, dull periostracum, chamois to 
isabella color in young, light brownish olive in old individuals; more> 
or less extensively lacking at the beaks. The contour varies from even 
shorter than Dunker’s type to much longer, as may be seen in the figures 
and measurements. There is a small elliptical lunule about as long as the 
short ligament. The interior is violet, more or less clouded with a 
lighter tint or almost white, and often showing light rays on the posterior 
half by transmitted light. The middle cardinal tooth of the right valve 
is distinctly bifid, and the low laterals are narrower than in J. delessertzt. 
In the left valve the anterior and posterior cardinals are emarginate 
and there are no laterals or sockets. The pallial sinus is ample and 
-extends about 65 per cent of the entire length. 


Banana specimens 
Length, 26.3 mm. ; height, 21.5 mm.; diameter, 17.6 mm 
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San Antonio specimens 
Length, 14.8 mm.; ROen 13.0 mm.; diameter, 11.7 mm.; yeone: 
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Specimens apparently adult vary a good deal in size and in the 
proportions of height to length. The longest examples would be taken 
for a distinct species were it not for numerous connecting links. The 
height varies from 60 to 78 per cent of the length in San Antonio 
examples. The very full beaks remain constant in all. 

I. tumida (von Martens), from the Loango coast, is closely Salar 
but it differs by the shorter pallial sinus, which barely reaches beyond 
the middle of the shell’s length. 


Iphigenia rostrata Roemer — 
Plate XXX, Figure 1—1b 


Iphigenia rostrata Ramer, 1869, in Martini and Chemnitz, ‘Syst. Conch. Cab.,’ 
X, 3, Donacide, p. 116, Pl. xx1, figs. 5-8 (type locality: Lagos on the Slave Coast); 
1870, Malak. Blatter, XVI, p. 154. Daurzenspere, 1912, Ann. Inst. Océanogr. 
Monaco, V, 3, p. 95 (Rotuna, French Guinea). 


Banana: on a sandbank at the entrance of the creek which leads to 
Moanda (Lang and Chapin Coll.). 


The shell is the largest of the genus, thin but moderately strong, triangular 
with convex base, the beaks small, projecting but little, about median. The front part 
tapers to a rounded end; posterior part is narrower, somewhat rostrate and bluntly 
pointed at end. Externally the shell is obliquely truncate posteriorly, a little depressed 
in front of the posterior ridge. Surface nearly smooth, marked with weak growth 
lines and much weaker traces of radial strize, often hardly discernable. Covered with a 
somewhat dull light brownish-olive periostracum with lighter, dull buff concentric 
streaks. The interior is white, partly tinted with light violet. Median cardinal tooth 
in right valve is high, triangular, bifid and distinctly rugose. Lateral teeth are long, 
straight and extremely slender. In the left valve the two cardinals are high but thin, 
the anterior one bifid. The nymphs are well developed. The pallial sinus extends well 
past the middle of the shell’s length. 


Length, 62.0 mm.; height, 45.6 mm.; dinmtagbe 26.0 mm. 
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Compared with P. curta it differs by the less swollen shape, low 
beaks, straight margins on both sides of the beaks, light colored interior, 
etc. | : | 
In one specimen the anterior end is more broadly rounded than in 
the others. The degree of development of convexity of the ventral 
margin, corresponding to a swelling in the middle of the valves, varies 
individually (or possibly sexually). 

We are not wholly satisfied that this species is really distinct from 
I. levigata (Gmelin); but we have not been able to compare young 
rostrata of the size of levigata. 


a 


Fig 83  a-c, Iphigenia congo Pilsbry and Bequaert. Type. Malela. 


Iphigenia congo, new species 
Text Figure 83a-c 
?Fischeria delessertii “Bernardi.” °C. R. Barramr, 1918, Ann. Soc. Zool. 
Malacol. B: lgique, XLVII, (1912), p. 114 (Lower pene and San Antonio, in com- 
pany with J. lenzi; P. Hesse Coll.). 


Malela (Lang, Chapin, and J. Bequaert Coll.). 


The shell is elliptical, thin, the dorsal and ventral margins about equally curved; 
moderately plump. The anterior end is rounded, the posterior end is narrower, 
rounded Beaks median, low, projecting but little above the hinge. Lunule narrow, a 
little shorter than the ligament. Periostracum dull, olive-brown (sometimes obscurely 
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showing some wide, dusky rays), minutely laminate, chiefly at the ends. The interior 
is violet, varying in shade, usually showing some light rays by transmitted light. 
Hinge line very narrow. Middle cardinal tooth in the right valve triangular, deeply 
bifid, anterior cardinal very narrow; laterals very weak and narrow. In the left 
valve two subequal, triangular cardinals. Pallial sinus ample, extending a little 
beyond the middle of the shell’s length. 


Length, 27.2 mm.; height, 18.0 mm.; diameter, 12.5 mm. Type. 
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This species is decidedly thinner than the Liberian I. delessertii 
(Bernardi), less triangular, with a far weaker hinge-plate and weaker 
teeth. It is perhaps the species of the Congo estuary identified as 
Fischeria delessertu by C. R. Boettger. 

Iphigenia centralis (Germain), of the middle Niger, resembles this 
species closely in outline and teeth, but it is described as thick and solid, 
while the Congo shell is very thin. J. messagert and I. approximans 
(Preston), from the Senegal River, appear to belong to the same group. 
Preston mentions a “F’. levigata von Mts.” as allied to I. approximans; 
probably Iphigenia levigata (Gmelin) was intended. 


Other Species of Iphigenia Recorded from the Belgian Congo 


7 Iphigenia lenzi (Dautzenberg) | 
Fischeria lenzi DaAUTZENBERG, 1891, Bull. Ac. Sci. Belgique, (3) XX, (1890), p 
578, Pl. 111, figs. 3-8. (? C. R. Barrer, 1913, Ann. Soc. Zool. Malacol. Belgique, 
XLVIL, (1912), p: 114), 

Described originally from a pocket in the Congo alluvium, 15 m. above high 
water, near the mission of Nemlao, back of Banana (EK. Dupont Coll.). 

This species may turn out to be a form of J. curta (Dunker), 
but we have hesitated to place it in the synonymy of that species on 
account of the decidedly smaller, less inflated beaks shown in Dautzen- 
berg’s figures, though the other characters and the dimensions agree well. 
We therefore suspend judgment until authentic or topotypic examples 
can be compared with the living I. curia. 

We have little doubt that the specimens collected alive by P. Hesse 
at San Antonio and referred by C. R. Boettger to I. lenzi are really I. 
curta, since that species is abundant on the sandbanks there. 


Iphigenia levigata (Gmelin) 
Donax levigata GMELIN, in Linnzeus, 1791, eas Nature,’ 13th Ed., p. 3265; 


based upon Cuemnirz, 1782, ‘Syst. Conch. Gab’ Ni, p. 253) Pl. ccxy, fig. 249 (not 
binomial; said to have come from Tranquebar). 
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Iphigenia levigata ‘Chemnitz’? Ramer, 1869, in Martini and Chemnitz, ‘Syst. 
Conch. Cab.,’ X, 3, Donacider, p. 111, Pl. 1, fig. 7 and Pl. xrx, figs. 11-13 (Gaboon). 
DAUTZENBERG, 1912, Ann. Inst. Océanogr. Monaco, V, 3, p. 95 (Konakry and Rotuna, 
French Guinea). | 
pe Sea by Dautzenberg from the estuary of the Congo at Banana (Gruvel 

oll.). 


| Cyrenoididz 
Characters of the following genus. 


CYRENOIDA de Joannis 


Cyrenoida DE JOANNIS, June, 1835, Mag. de Zool., V, Moll., Pl. ux1v, with text; 
monotype: Cyrenoida dupontia de Joannis. Datu, 1903, Trans. Wagner Free Inst. 
Sci. Philadelphia, ITI, p. 1334. i 

Cyrenella DesHayEs, February, 1886, Mag. de Zool., V, (1835), Moll., Pl. txx, 
with text (anatomy). Substitute for Cyrenoida de Joannis. 

Cyrenoides G. B. SowErBy, 1842, ‘Conchol. Man.,’ 2d Ed., p. 135, fig. 114, with 
C. dupontia de Joannis. Misspelling of Cyrenoida. 

Cyrenoidea Han Ey, 1846, ‘Ill. Cat. Rec. Biv. Shells,’ Expl. Suppl., Pl. xv, p. 10. 
Misspelling of Cyrenoida. 

Cyrenodonta H. and A. Apams, 1858, ‘Gen. Recent Moll.,’ II, p. 453, as a synonym 
of Cyrenoida. 

The shell is orbicular, with small beaks at about the anterior third, thin. Hinge 
with a thin, 7-shaped cardinal in each valve and a smaller, lamellar or v-shaped 
cardinal below it in the right valve; the narrow hinge-plate rounded posteriorly, 
without lateral teeth. Ligament external. Muscle scars and pallial line very faintly 
impressed, the latter entire. : 


Species few, in Australia, the Philippines, West Africa, and Middle 
America. 
The following African species have been described. 


Cyrenoida dupontia pu JoANNIS, June, 1835, Mag. de Zool., V, Moll. Pl. ixiv, 
with text =Cyrenell1 sp. DesuayEs, February, 1836, op. cit., V, (1835), Moll., PL. 
LXx, with text (anatomy). Cyrenoides dupontit WOODWARD, 1854, ‘Manual of the 
Mollusca,’ p. 298, Pl. xrx, fig. 19. Cyrenella (Cyrenoida) dupontiz A. p’AILLY, 1896, 
Bihang Svenska Vet. Ak. Handl., XXII, Afd. 4, No. 2, p. 131. Senegal River. 

Cyrenoida rhodopyga (E. v. Martens) =Cyrenoidea rhodopyga E. v. Martens, 
1891, Sitz. Ber. Ges. Naturf. Fr. Berlin, p. 18. Mayumba, French Congo. 

Cyrenoida rosea (A. d’Ailly) =Cyrenella rosea A. D’AILLY, 1896, Bihang Svenska ~ 
Vet. Ak. Handl., XXII, Afd. 4, No. 2, p. 131, Pl. v, figs. 24-30. Ekumbi, Cameroon. 
This appears to be specifically distinct from the foregoing, since besides the difference 
in size its height is relatively less. 

Cyrenoida rosea brevidentata Pilsbry and Bequaert. See below. 

Cyrenoida senegalensis (Deshayes). See below. 


INot ‘‘ Cyrénodonte”’ (French vernacular) of de Joannis, February, 1836, Mag. de Zool., V, (18385), 
last page of text following Moll. Pl. uxx. 
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Cyrenoida senegalensis (Deshayes) 
Text Figure 84 

Cyrenella senegalensis DresHareEs, 1854, Proc. Zool. Soc. London, p. 341 (type 
locality: Senegal). 

Cyrenoidea senegalensis Deshayes. C. R. Barrarr, 1913, Ann. Soc. Zool. 
Malacol. Belgique, XLVII, (1912), p. 115. 

On the roots of mangrove trees in the creek of Banana (P. Hesse Coll.). 

Banana and Kunga (Lang and Chapin Coll.). 

The shell is subcircular, deep olive-buff under a network of fine, 
crowded, anastomosing, ey periostracal lamine. The interior is 
light blue. 

Length, 15.5 mm.; ech 14.0 mm.; diameter, 9.8 mm. 


Fig. 84, Cyrenoida senegalensis (Deshayes). Banana. 


Cyrenoida rosea brevidentata, new subspecies 
Text Figure 85 


Kunga, found dead on the mud with C. senegalensis (Lang and 
Chapin Coll.). 


Two specimens, dead but with the periostracum preserved, agree with d’Ailly’s 
account and figures of C. rosea in the size and shape of shell and hinge, but they differ 
by having the teeth much lower than they are represented in his fig. 30; so that we 
doubt whether the Kunga shells belong to the same species. In the left valve the 
teeth do not project ventrad as they appear in d’Ailly’s fig. 29 of rosea. One of our 
examples is faintly pinkish at the beaks, the other white. The brown periostracum is 
densely covered with very short lamine as in C. dupontia and other species. 


Length, 13.0 mm.; height, 10.6 mm.; diameter, 8:0 mm. Type. 
semi) 2/2 Pn veh Die ay 9.0 Paratype. 
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Fig. 85. Cprenoida rosea brevidentata Pilsbry and Bequaert. Type Kunga. 


PRIONODESMACEA 
Unionidse 


Fresh-water bivalves of moderate or large size, the shell.covered with a strong 
epidermis, having an external ligament; the interior conspicuously pearly; hinge 
provided with cardinal and posterior lateral teeth, with cardinals only, or without 
teeth; pallial line not sinuate. 

Foot large and muscular, without byssus in the adult stage; the two adductor. 
muscles subequal; mantle margins usually united to form short branchial, anal, and 
generally supra-anal siphons or orifices. Gills or parts of them modified to form 
marsupia n which the eggs develop into a larval, bivalve stage known as the glochi- 
dium. Dicecious, often with sexual differences in the shell, but these have not been 
studied in the African forms. 


The family is of world-wide distribution and great antiquity, being 
known as early as the Triassic. Although Unionide are very common 
on the African continent, they appear to be poorly represented in Mada- 
gascar. But four species (Celatura carver Germain, C. geayi Germain, 
Unio madagascariensis Sganzin, and U. malgachensis Germain) have 
been recorded thus far from that island. None are known from the 
Mascarenes. | 

For practical purposes, the Ethiopian Unionide and Mutelide are 
distinguished by the possession of lamellar lateral teeth and shorter 
pseudocardinals by the former family. This dentition is not found in 
any Ethiopian Mutelide, so far as we know. 

The species of Unionide known from the Belgian Congo have been 
here provisionally arranged in the two genera Celatura and Parreysia, 
Lzvirostris Simpson being treated as a subgenus of Czlatura. Some of the 
South African species, however, appear to be true Unios and Simpson 
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has placed them in a section Cafferia. The conchological criteria of these 
several groups are at present obscure; and, since the soft parts are known 
for very few of the African species, it seems unwise to attempt at 
present a generic classification of the many forms described from the 
Ethiopian Region. We have therefore listed the species in alphabetical 
sequence, the reference to Simpson’s ‘ Descriptive Catalogue’ indicating 
in each case where the species has been tentatively located. An exception 
has been made for the many names proposed for Grandidieria, which 


will be found on pp. 394-399. 

The following species, which have been sometimes listed as African, do not belong 
to the Ethiopian fauna: Unio divaricatus I. Lea, U. navigioliformis I. Lea, U. rec- 
tilinearis Sowerby, and U. sitifensis Morelet.? 

Unio abyssinicus E. v. Martens, 1866, Malakoz. Blatter, XIII, p. 102; 1867, 
op. cit., XIV, p.17. JicKEt, 1874, Nova Acta Ac. Nat. Cur. Dresden, XX XVII, 1, p. 
278, Pl. rx, figs. 5a-c. Smpson, 1914, ‘Descript. Cat. of Naiades,’ p. 582=Unio 
habessinicus HEUGLIN, 1868, ‘Reise nach Abessinien,’ p. 290. Lake Tsana, Abyssinia. 
Placed by Simpson in Cafferia. 

Parreysia acuminata (H. Adams). See p. 303. 

Celatura egyptiaca (Cailliaud). See p. 406. 

Cezlatura xgyptiaca var. shambiensis (Longstaff) = Nodularia xgyptiaca var. 
shambiensis LonestaFF, 1914, Journ. Linn. Soc. London, Zool., XXXII, p. 253, Pl. 
xvill, figs. 4-7. Lake Shambe, Nile. 

Unio xneus JiIcKELI, 1874, Nova Acta Ac. Nat. Cur. Dresden, XX XVII, 1, p. 
274, Pl. rx, fig. 2. Lake Tsana |[Dembea], Abyssinia. 

Celatura zxquatoria (Morelet). See p. 401. 

Unio aferula I. Lea, 1864, Proc. Ac. Nat. Sci. Philadelphia, XVI, p. 109; 1866, 
‘Observ. Unio,’ XI, p. 38, Pl. x11, fig. 34 = Parreysia aferula Stmpson, 1914, ‘ Descript. 
Cat. of Naiades,’ p. 11384. Lake Nyasa. . 

Unio africanus I. Lra, 1856, Proc. Ac. Nat. Sci. Philadelphia, VIII, p . 94; 1857, | 
‘Observ. Unio,’ VI, p. 20, Pl. xxvi1, fig. 15=Unio (Cafferia) caffer var. africanus 
Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 576. Cape of Good Hope. 

Unio alfierianus Bouraguienat, 1885, ‘Moll. Choa,’ p. 43. Guebe River, affluent 
of the Oromo River, taking its source in the Ennerea Mts., Abyssinia. 

Unio (Parreyssia) alluaudi DauTzENBERG, 1908, Journ. de Conchyl., LVI, p. 
26, Pl. 11, figs. 13-16 = Parreyssia alluaudi Simpson, 1914, ‘Descript. Cat. of Naiades,’ 
p. 1141. Kavirondo Bay, Lake Victoria. | 

Unio ambifarius EK. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte 
Weichth.,’ p. 225, Pl. vii, fig. 20= Nodularia (Cexlatura) ambifaria Stmpson, 1914, 

‘Descript. Cat. of Naiades,’ p. 1036. Daressalaam, Tanganyika Territory. 
Unio angoniensis Preston, 1910, Ann. Mag. Nat. Hist., (8) VI, p. 59, PI. rv, 
fig. 5. Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 725. Angoniland, to the 
south of Lake Nyasa. According to Dupuis [1923, Ann. Soc. Zool. Belgique, LIII, 
(1922), p. 82] this is exceedingly close to U.-borellii Ancey. Placed doubtfully in 
Umio by Simpson. 


1So far as we are able to discover they have only been examined in Unio caffer (see p. 387) and in 
Celatura equatoria (see p. 400). 

*Many additional names have been recently listed by Pallary, from Egypt (1924, Mém. Inst. 
d’Egypt, VII, 1, pp. 44-51). , 
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Reneus antiniloticus “ Bourguignat’? JoUSSEAUME, 1886, Bull. Soc. Zool. France, 
XI, p. 482 (without description). Senegal. 

Celatura (?) araneosa (A. T. de Rochebrune). See p. 407. 

Parreysia bakert (H. Adams). See p. 392. 

Unio bakoyit A. T. DE RocHEBRUNE, 1882, Bull. Soc. Philomath. Paris, (7) VI, 
p. 833=Nodularia (?) bakoyi Stimpson, 1914, ‘Descript. Cat. of Naiades,’ p..1044. 
Unio backoyt A. T. DE RocHEBRUNE, 1904, Bull. Mus. Hist. Nat. Paris, p. 258. Bakoy 
River, Senegal. 

Unio (Nodularia) bangoranensis GERMAIN, 1907, Bull. Mus. Hist. Nat. Paris, 
p. 66; 1908, in A. Chevalier, ‘L’ Afrique Centrale Frangaise,’ p. 543, Pl. v, fig. 22 = 
Nodularia (?) bangoranensis Simpson, 1914, ‘Descrip!. Cat. of Naiades,’ p. 1039. 
Bangoran River, an affluent of the Chari River; rapids of the Gribingui River; Chari 
River at Fort Archambault; all French Equatorial Africa. 

Pharaonia bellamyi JoussEAUME, 1886, Bull. Soc. Zool. France, XI, p. 486, PI. 
xu, figs. 7a-b=Nodularia (Celatura) bellamyi Simpson, 1914, heen Cat. of 
Naiades,’ p. 1026. Niger River at Faraba. 

Unio billotttianus CHarMEs, 1885, Bull. Soc. Malacol. France, II, p. 170 = Unio 
billotianus Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1130 Gileced doubtfully 
in Parreysia). Kingani River, Tanganyika Territory. 

Cexlatura (?) béhmi (HE. v. Martens). See p. 407. 

‘Unio borellii ANcny, 1894, Mém. Soe. Zool. France, VII, p. 226, fig. (on p. 227) = 
Nodularia (Czlatura) borellii Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1035. 
Shiré River, 3 kilometers south of Lake Nyasa. 

Pharaonia bourguignati A. T pz RocuEsBrunge, 1886, Bull. Soc. Malacol. France, 
III, p. 18. Mo aka, French Con:o. 

Celatura briarti (Dautzenberg). Se>p. 403. 

Unio bridouxi Bourguignat. See p. 409. - 

Unio caffer Krauss, 1848, ‘Siidafrik. Mollusk.,’ p. 18, Pl. 1, fig. 14. Simpson, 
1914, ‘Descript. Cat. of Naiades,’ p. 574. Natal. This is the type of Cafferia. 

Unio caffer var. pentheri Srurany, 1898, Anz. Ak. Wiss. Wien, Math. Naturw. 
Kl., XXXV, p. 161; 1898, Denkschr. Ak. Wiss. Wien, Math. Naturw. KI, LXVII, 
p. 627, Pl. 11, figs. 64-65. Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 577. 
Panda ma Tinka, middle of Zambezi district. 

Celatura calathus (Bourguignat). See p. 407. 

Unio (Nodularia) czsariana Preston, 1913, Rev. Zool. Afric., LL Ape 60h Pe 
tv, fig. 9. Lake Nyasa. According to Dupuis [1923, Ann. Soe. Zool. Belgique, 
LIII, (1922), p. 82], this is Unio nyassensis E. A. Smiru, 1898, Proc. Zool. Soc. 
London, PI. urx, p. fig. 16. 

Czlatura charbonniert (Bourguignat). See p. 407. 

Unio charon Preston, 1910, Ann. Mag. Nat. Hist., (8) VI, p. 60, Pl. Iv, fig. 6. 
Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 725. Silongwe, Nyasaland. Placed 
doubtfully in Unio by Simpson. 

Unio (Grandidieria) chefneuxi NEUVILLE AND ANTHONY, 1906, Bull. Mus. Hist. 
Nat. Paris, p. 409; 1906, Bull. Soc. Philomath. Paris, (9) VIII, p. 287, Pim, figs. 
—Grandidieria chefneuxi Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1061. 
Lake Rudolf. This is not a Grandidieria, but appears to be related to U. moncett 


Bourguignat. 
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Unio (Nodularia) chivoti Germain, 1907, Bull. Mus. Hist. Nat. Paris, p. 66; 
1908, in A. Chevalier, ‘L’ Afrique Centrale Francaise,’ p. 542, Pl. v, fig. 23 =Nodu- 
laria (2) chivoti Suupson, 1914, ‘Descript. Cat. of Naiades,’ p. 1038. Mamun River, 
in the Senussi country, French Equatorial Africa. 

Unio choziensis Preston, 1910, Ann. Mag. Nat. Hist., (8) VI, p. 60, PI. tv, fig. 8. 
Srmpson, 1914, *Descript. Cat. of Naiades,’ p. 726. Chozi River, a tributary of the 
Chambezi River, Northeast Rhodesia. This appears to be hardly distinct from Par- 
reysia mweruensis (EK. A. Smith). Placed doubtfully in Unio by Simpson. 

Unio (Cafferia) connollyi Piuspry, 1923, Proc. Ac. Nat. Sci. Philadelphia, LX XV, 

p. 276, fig. 1, Pl. xrx, figs. 3-4=Cafferia caffra obesa Connouuy, 1925, Rec. Albany 
- Mus., III, p. 261, Pl. xu, figs. 3,5. Port Natal. 

Nodularia cronine B. WALKER, 1922, The Nautilus, XXXVI, p. 5, Pl. 1, figs. 2 
and 3. Zambezi River, at Mongu Sealu in the Barotse Valley, Northern Rhodesia. 

Unio cyamus Puiuiprt, 1851, Zeitschr. f. Malakoz., VIII, p. 125. South Africa. 

Unio decampsianus WATTEBLED, 1884, Journ. de Conchyl., XXXII, p. 132, PI. 
vil, fig. 1=Nodularia (Czxlatura) decampsiana Simpson, 1914, ‘Descript. Cat. of 
Naiades,’ p. 1026. Unio campsianus Pmrn., 1890, ‘Cat. Conch. Samml.,’ ITI, p. 
147. Niger River at Bamako. 

Unio dembex ‘‘Rossmissler’? SowEerBy, 1865, ‘Conchol. Iconica,’ XVI, Unio, 
Pl. xxrx, fig. 153. Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 580 = Unio dembea 
BovurGuiGnat, 1885, ‘Moll. Choa,’ p. 38. Lake Tsana, Abyssinia. Placed by Simp- 
son in Cafferia. 

Unio diminutus I. Lea, 1859, Proc. Ac. Nat. Sci. Philadelphia, XI, p. 151 
(diminutis); 1860, ‘Observ. Unio,’ VII, p. 72. Pl. xxxrx, fig. 1384. Srmpson, 1914, 
‘Descript. Cat. of Naiades,’ p. 583=Unio gratiosus “Parreiss’’ Ktstrrer, 1848, in 
Martini and Chemnitz, ‘Syst. Conch. Cab., [X, 2, Flussperlmuscheln,’ p. 239, PI. 
Lxxx, fig. 3 (described from New Holland, but, according to Jickeli, from the Nile 
and the same as U. gracilis Parreyss). Unio gracilis ‘‘Parreyss ’ JickELI, 1874, Nova 
Acta Ac. Nat. Cur. Dresden, XX XVII, 1, p. 280 (as a synonym of U. diminutus I. 
Lea). East Africa. Placed by Simpson in Cafferia. 

Zairia disciformis A. T. DE RocHEBRUNE, 1886, Bull. Soc. Malacol. France, ITI, 
p. 10 = Nodularia (?) disciformis Stpmson, 1914, ‘ Descript. Cat. of Naiades,’ p. 1045. 
Mokaka, French Cengo. 

Unio dumesnilianus CHARMES, 1885, Bull. Soc. Malacol. France, II, p. 168 = Unio 
dumesleanus Stmpson, 1900, Proc. U.S. Nat. Mus., XXII, p. 847; 1914, ‘Descript. 
Cat. of Naiades,’ p. 1180. Kingani River, Tanganyika Territory. Placed doubtfully 
in Parreysia by Simpson. — 

Unio dupont A. T. DE RocHEBRUNE, 1882, Bull. Soc. Philomath. Paris, (7) VI, 
p. 84=Nodularia (?) duponti Stupson, 1914, ‘Descript. Cat. of Naiades,’ p. 1038. 
Bakoy River, Senegal. _ 

Celatura elegans (A. T. de Rochebrune). See p. 400. 

Nodularia (Cexlatura) ellenbergeri GmRMAIN, 1920, Bull. Mus. Hist. Nat. Paris, 
p. 242, figs. 36 and 37. District of Lealui, Upper Zambezi, Northern Rhodesia. 

Unio emini Ki. v. Marrens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ 
p. 224, Pl. vu, fig. 14 = Nodularia (Celatura) emini Stmpson, 1914, ‘Descript. Cat. of 
Naiades,’ p. 1035. Simin River near Massansa on the Speke Gulf of Lake Victoria. 

Unio (Nodularia) erlangeri Kopett, 1909, Abh. Senckenberg. Naturf. Ges., 
XXXII, p. 49, Pl. x, fig. 8=N dularia (?) erlangeri Stmpson, 1914, ‘Descript. 
Cat. of Naiades,’ p. 1042. Somaliland. 
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Unio essoensis CHAPER, 1885, Bull. Soc. Zool. France, X, p. 481, Pl. XI, figs. 8 
and 9=Noduliria (Czlatura) essoensis Simpson, 1914, ‘Descript. Gat of Natadeas 
p. 1025. Essoi River, Assinie, Ivory Coast. 

Unio ( Moduibastas essoensis var. minor GERMAIN, 1906, Bull. Mus. Hist. Nat. 
Paris, p. 172=Nodularia essoensis var. minor DEMEEIM, 1914, ‘Descript. Cat. of 
Naiades,’ p. 1026. Kanem, Lake Chad. 

Unio euphymus ais, 1885, Bull. Soc. Malacol. France, II, p. 171. Simp- 
son, 1914, ‘Descript. Cat. of Naiades,’ p. 1130 (placed doubtfully of Parreysia). 
Kingani River, Tanganyika Territory. | 

Unio eurysellinus “ Letourneux’’ Pauuary, 1903, Bull. Inst. Egyptien, (4) III, 
(1902), p. 94, Pl. 11, fig. 4 = Nodularia (Celatura) eurysellina Simpson, 1914, ‘Descript. 
Cat. of Naiades,’ p. 1022. Mahmoudich Canal, Lower Egypt; also said to occur in 
the White Nile. This appears to be very close to U. rugifer Kiister. 

Reneus faidherber JOUSSEAUME, 1886, Bull. Soc. Zool. France, XI, p. 483, Pl. x11, 
figs. 5-5a. Bakoy River, Senegal. 

Unio fayumensis PitsBry AnD BEQUAERT, new name for Unio schweinfurthi E. 
v. Martens, 1886, Sitz. Ber. Ges. Naturf. Fr. Berlin, p. 127. Faydm basin, near 
Adue, Egypt. Not U. parreyssi var. schweinfurthi KE. v. Martens, 1876. 

Unio Hyridella) fissidens O. Baxrrcmr, 188‘, Ber. Senckenberg. Naturf. Ges., 
Abh., p. 27, Pl. 11, figs. €a-b and 7a-b=Unio (Cafferia) fissidens Stmpson, 1914, 
‘Deana Cat. of oumaeas p- 584. Dirk Filander’s region, Southern alate 
(subfossil). 

Unio forscalt ‘‘Parreyss’’ Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1192 
(without description or reference). Egypt. 

Reneus fouladougouensis JOUSSEAUME, 1886, Bull. Soc. Zool. France, XI, p. 485, 
Pl. x11, figs. 6-6a=N dularia (Celatura) fouladougouensis Simpson, 1914, ‘Descript. 
Cat. of Naiades,’ p. 1030. Nodularia faladuguensis KoBE.t, 1909, Abh. Senckenberg. 
Naturf. Ges., XX XII, p. 84. Niger River at Fuladugu. 

Indonaia framesi CONNOLLY, 1925, Rec. Albany Mus., III, p. 261, Pl. x11, figs. 
1, 4. . 
Unio gabonensis Kiistmer, 1843 (?, or 1862), in Martini and Chem itz, ‘Syst. 
Conch. Cab., [X, 2, Flussperlmuscheln,’ p. 291, Pl. xcevut, fig. 7 = Nodularia (Czlatura) 
gabonensis Stmpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1031. Gaboon. 

Unio (Nodularia) gaillardi GpRMAIN, 1909, Bull. Mus. Hist. Nat. Paris, p. 542, 
Pl. viz, figs. 41 and 42= Nodularia (?) gaillardi Simpson, 1914, ‘Descript. Cat. of 
Naiades.’ p. 1041. Senegal. 

Nodularia (Czlatura) gaillardoti ‘‘Bourguignat’’ Patuary, 1909, Mém. Inst. 
Egyptien, VI, p. 78, Pl. v, figs. 7 and 8. Based upon Unio egyptiacus var. JICKELI, 
1874, Nova Acta Ac. Nat. Cur. Dresden, XX XVII, 1, Pl. x, figs. 5a-b. Egypt. 

Celatura gereti (Preston). See p. 407. 

Celatura gerrardi (EK. v. Martens). See p. 402. 

Unio guillemeti Bourguignat. See p. 409. | 

Unio hamyanus BourGuUIGNAT, 1885, ‘Voy. Choa,’p. 42. Lake Haussa, Abyssinia. 

Unio hautteceuri Bourcurenat, 1883, ‘Moll. Fluv. Nyanza Oukéréwé,’ p. 5, 
Pl., figs. 1-3 = Parreysia hautteceuri Stmpson, 1914, ‘Descript. Cat. of Naiades,’ p 
1126. Unio edwardsianus Bourauienat, 1883, ‘Moll. Fluv. Nyanza Oukéréwé,’ p. 
12, Pl., figs. 7-9. Unio grantianus Boureuienat, 1883, op. cit.,p. 14. Unio grandidiert 
Bourcuienat, 1883, op. cit., p. 7, Pl., figs. 4-6. Unio dupont: Boureuianat, 1883, 
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op. cit., p. 8, Pl. figs. 10-12 (not U. duponti A. 'T. DE Rochebrune, 1882). Unio postu- 
mus A. 'T. pz RocuEBRUNE, 1904, Bull Mus. Hist .Nat. Paris, p. 258, footnote (new 
name for Unio duponti Bourguignat, 1883). Allfrom Lake Victoria, near the mouth of 
the Liwumbu River. Germain, 1906, Bull. Mus. Hist. Nat. Paris, p. 305, has named 
the following forms of this species, all from Lake Victoria: “mutations ex forma”’ 
elongata, intermedia, curta, globosa, subcompressa, and compressa; “var. ex colore”’ 
lutescens, castanea, fusca, nigra, viridis, and ornata. Of these only the var. ornata is 
described. oy 

Unio hermosus Bourcuianat, 1889, Bull. Soc. Malacol. France, VI, p. 38. 
Based upon Unio nyassaensis E. A. Smrru, 1881, Proc. Zool. Soc. London, PLP XIV, 
fig. 84B. Lake Nyasa. 

Parreysia horei (E. A. Smith). See p. 393. 

Unio (Hyridella) hygapanus O. Barraer, 1886, Ber. Senckenberg. Naturf. Ges., 
Abh., p. 26, Pl. 11, figs. 5a-b = Unio (Cafferia) hygapanus Simpson, 1914, ‘ Descript. 
Cat. of Naiades,’ p. 585. Dirk Filander’s region, Southern Kalahari (subfossil). 

Unio hypsiprymnus KE. v. Martens, 1897, ‘Deutsch Ost Afr., VI, Beschalte 
Weichth.,’ p. 230, Pl. vir, fig. 1 =Parreysia hypsiprymnus Simpson, 1914, ‘ Descript. 
Cat. of Naiades,’ p. 1186. Mbampa Bay, Lake Nyasa. 

Unio ilqi “‘Soleillet’? Bourgurenat, 1885, ‘Moll. Choa,’ p. 40=Unio (?) aque 
Simpson, 1900, Proc. U.S. Nat. Mus., XXII, p. 862; 1914, ‘ Descript. Cat. of Naiades,’ 
p. 1193. Unio (?) idgi ‘Bourguignat’’ Stmpson, 1900, Proc. U. 8. Nat. Mus., XXII, 
p. 862. Lake Haussa, Abyssinia. 

Unio (Nodularia) jeanneli GERMAIN, 1913, Bull. Mus. Hist. Nat. Paris, p. 235 = 
Unio (Nodularia) jourdyi GERMAIN, 1912, op. cit., p. 438, figs. 638 and 64 (on p. 439) 
(not Unio jourdyi Morelet, 1886). Chari River, French Equatorial Africa. 

Unio jickelit BoURGUIGNAT, 1883, Ann. Sc. Nat. Zool., (6) XV, p. 1385. Based 
upon Unio dembex var. ? JickELI, 1874, Nova Acta Ac. Nat. Cur. Dresden, XX XVII, 
1, Pl. rx, fig. 4. Lake Tsana, Abyssinia. 

Nodularia jickelt Stmpson, 1900, Proc. U. S. Nat. Mus., XXII, p. 826. Based 
upon Unio teretiusculus JickELI, 1874, Nova Acta Ac. Nat. Cur. Dresden, XX XVII, 
1, Pl. x1, figs. 3 and 3a-b=Unio (Cafferia) jickeli Stupson, 1914, ‘Descript. Cat. 
Naiades,’ p. 579. Unio fourtaui Patuary, 1908, Bull. Inst. Egyptien, (4) ITI, (1902) 
p. 95 (based upon the same figure of U. teretiusculus, in Jickeli, as N. jickeli Simpson). 
Egypt. 

Pseudavicula johnstont (KE. A. Smith). See p. 408. 

Unio josseti Bourguignat. See p. 409. 

Unio joubertt Bourguignat. See p. 409. ; . 

Unio juliani Rane, 1835, Nouv. Ann. Mus. Paris, IV, p. 306= Nodularia (?) 
juliant Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1044. Unio juliana Scumpman, 
1891, Notes Leyden Mus., XIII, p. 114. Nodularia julieni Koper, 1909, Abh. 
Senckenberg. Naturf. Ges., XXXII, p. 84. Creeks of Galam, Senegal. 

Unio kirkii I. Lua, 1864, Proc. Ac. Nat. Sci. Philadelphia, XVI, p. 108; 1866, 
‘Observ. Unio,’ XI, p. 36, Pl. xu, fig. 30 =Parreysia kirkii Simpson, 1914, ‘ Descript. 
Cat. Naiades,’ p. 1183. Lake Nyasa. 

Unio (Nodularia) kehleri GERMAIN, 1909, Bull. Mus. Hist. Nat. Paris, p. 541, 
Pl. vit, figs. 48, 44, and 47 = Nodularia (?) kehleri Simpson, 1914, ‘Descript. Cat. of 
Naiades,’ p. 1040. Kolangui, French Guinea. 
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Unio kunenensis Mousson, 1887, Journ. de Conchyl., XXXV, p. 300, Pl. x1, 
fig. 10. Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 586. Branch of the Cunene 
River in Northern Ovamboland. Placed by Simpson in Cafferia. 

Unio (Nodularia) lacoini GERMAIN, 1906, Mém. Soc. Zool. France, XIX, p. 237, 
PI. tv, figs. 11 and 12= Nodularia (Czlatura) lacoint Simpson, 1914, ‘Descript. Cat. 
of Naiades,’ p. 1028. Northeastern shore of Lake Chad at Kanassarom. In the 
original description it is stated that the species is composed of the two varieties 
elongata and curta. Later Germain (1908, in A. Chevalier, ‘L’Afrique Centrale 
Frangaise,’ p. 545) still adds a var. compressa. None of these varieties have, however, 
been formally described. 

Unto lacoini var. chudeaut GERMAIN, 1909, Bull. Mus. Hist. Nat. Paris, p. 541 =. 
Nodularia lacoint var. chudeaui Stupson, 1914, ‘Descript. Cat. of Naiades,’ p. 1029. 
Lake Chad at N’Guigmi. 

Unio lavigertianus Bourguignat. See p. 409. 

Unio lechaptoist ANcEY, 1894, Mém. Soc. Zool. France, VII, p. 228, fig. = No- 
dularia (?) lechaptoist Stmpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1037. Unio 
shireensis Preston, 1910, Ann. Mag. Nat. Hist., (8) VI, p. 61, Pl. 1v, fig. 11. Srup- 
son, 1914, ‘Descript. Cat. of Naiades,’ p. 727. Shiré River, 3 kilometers south of 
Lake Nyasa (type locality of both U. lechaptoisi and U. shireensis). The synonymy 
has been pointed out by Dupuis, 1923, Ann. Soc. Zool. Belgique, LIII, (1922), p. 82. 

Unio lechaptoist var. minor E. v. MARTENS, 1897, ‘Deutsch Ost Afr., IV, Be- 
schalte Weichth.,’ p. 227. Mbampa and Amelia Bays, Lake Nyasa. 

Unio ledoulxianus CHARMES, 1885, Bull. Soc. Malacol. France, II, p. 173 =No- 
dularia ledoulxiana Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 982. Kingani 
River at Bagamoyo. 

Parreysia leopoldvillensis (Putzeys). See p. 390. 

Unio liederi E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ 
p. 226, Pl. vu, fig. 19 = Nodularia (Cexlatura) liederi Simpson, 1914, ‘ Descript. Cat. of 
Naiades,’ p. 1037. Mbampa Bay in Lake Nyasa and Ulanga in the upper Rufiji 
region. 

Parreysia lobensis FrreRson, 1913, The Nautilus, XX VII, p. 85, Pl. v (lower 
figures). Lobo River, Cameroon (named loboensis on the plate). 

Parreysia lourdeli (Bourguignat). See p. 394. 

Unio mandinguorum A. T. DE RocHEBRUNE, 1882, Bull. Soc. Philomath. Paris, 
(7) VI, p. 34. Srmpson, 1914, ‘Descript. Cat. Naiades,’ p. 584 = Nodularia mandin- 
goensis KoBELT, 1909, Abh. Senckenberg. Naturf. Ges., XXXII, p. 85. Bakoy River, 
Senegal. Placed doubtfully in Cafferia by Simpson. 

' Unio mashonz Preston, 1910, Ann. Mag. Nat. Hist., (8) VI, p. 61, Pl. 1v, fig. 10. 
Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 578. About 16 miles from Enkeldoorn, 
Southern Rhodesia. Placed by Simpson in Cafferia. 

Unio menardi Bourguignat. See p. 409. : 

Unio meneliki ‘“Soleillet’’? Bourguienat, 1885, ‘Moll. Choa,’ p. 41. Hauash 
River, Abyssinia. 

Cexlatura mesafricana Pilsbry and Bequaert. See p. 402. 

Pharaonia misraimica ‘“Bourguignat’’ SerRvatn, 1890, Bull. Soc | Malacol. 
France, VII, p. 290. ‘‘Canal de l’usine des eaux & Suez.”’ 

Unio moinett Bourguignat. See p. 409. 
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Unio monceti BouRGUIGNAT, 18838, ‘Moll. Fluv. Nyanza Oukéréwé, p. 15, PL, 
figs. 13-15. Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 582. Lake Victoria near 
the mouth of the Liwumbu River. Placed by Simpson in Cafferia. 

Unio monceti var. rubra GERMAIN, 1906, Bull. Mus. Hist. Nat. Paris, p. 306. 
Lake Victoria, near Entebbe. | 

Unio mossambicensis ‘‘ Peters’? E. v. Martens, 1860, Malakoz. Blatter, VI, p. 
218, Pl. 111, figs. 83-5 = Nodularia mossambicensis SIMPSON, 1914, ‘aimesaiaoe Cat. of 
Naiades,’ p. 986. Zambezi River near Tete. 

Unio multicolor E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth., 
p. 236, Pl. vit, fig. 4 = Parreysia multicolor Simpson, 1914, ‘ Descript. Cat. of Naiades,’ 
p. 1129. Lake Victoria, near Sirwa Island and near Bukoba. 

Unio muteleformis GERMAIN, 1906, Mém. Soc. Zool. France, XIX, p. 236; 1908, 
in A. Chevalier, ‘L’ Afrique Centrale Frangaise,’ p. 540, Lith. Pl., figs. 3 and 4= 
Parreysia muteleformis Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1135. Lake 
Chad. 

Unio mutelzformis var. hanes GERMAIN, 1906, Mém. Soc. Zool. France, XIX, 
p. 236=Parreysia muteleformis var. chariensis Stimpson, 1914, ‘Descript. Cat. af 
Naiades,’ p. 1136. Mamun River, French Equatorial Africa. 

Parreysia mweruensis (E. A. Smith). See p. 392. 

Unio mysticus ‘‘Bourguignat” Pauuary, 1903, Bull. Inst. Egyptien, (4) III, 
(1902), p. 94, Pl. 11, fig. 3 = Nodularia Mclain) mystica SIMPSON, 1914, "Descript. 
Cat. of Naiades,’ p. 1022. Upper Nile and canal near Suez. 

Unio natalensis I. Lea, 1864, Proc. Ac. Nat. Sci. Philadelphia, XVI, p. 113; 
1866, ‘Observ. Unio,’ p. 63, Pl. xx, fig. 57 = Unio vaalensis CuapEr, 1885, Bull. Soc. 
Zool. France, X, p. 480, Pl. x1, figs. 1-3 (type locality: Vaal River nea: Barkly, 
Griqualand West). Unio (Cagesa) caffer var. vaalensis SIMPSON, 1914, ‘ Descript. 
Cat. of Naiades,’ p. 576. Umpingave River, Natal. 

Parreysia ngesian1a (E. v. Martens). See p. 389. 

Unio (Nodularia) nguigmiensis GrRMAIN, 1909; Bull. Mus. Hist. Nat. Paris, 
p. 540, fig. 40= Nodularia (Czlatura) nguigmiensis Simpson, 1914, ‘Descript. Cat. 
of Naiades,’ p. 1029. Lake Chad, at N’Guigmi. 

Unio niloticus CarLLiauD, 1827, ‘Voyage 4 Méroé,’ IV, p. 263; 1823, Atlas, IT, 
Pl. Lxt, figs. 8 and 9 = Nagidanss ee nilotica Sanreon, 1914, Taser Cat. of 
hinges. p. 1020. Canal of Joseph and other canals of Lowa Egypt. Unio pumilus 
“Ziegler” JICKELI, 1874, Nova Acta Ac. Nat. Cur. Dresden, XXXII, 1, p. 272 (in the 
synonymy of U. niloticus). 

Parreysia nyangensis FR1ERSON, 1913, The Nautilus, XXVII, p. 86, Pl. v (upper 
figures). Nyang River, Cameroon. 

Unio nyassaensis I. Lma, 1864, Proc. Ac. Nat. Sci. Philadelphia, XVI, p. 108; 
1866, ‘Observ. Unio,’ XI, p. 37, Pl. x11, fig. 32 = Parreysia nyassaensis Simpson, 1914, 
‘Descript. Cat. of ee p. 1182. Unio nyasse Sowmrsy, 1866, ‘Conchol. 
Iconica,’ XVI, Unio, Pl. x1, figs. 224a-b. Unio nyassensis SOWERBY, 1868, op. cit., 
in Errata and Index. One nyassanus BourGuIGNAT, 1889, Bull. Soe. Malacol. 
France, VI, p. 38. Lake Nyasa. 

Unio nyassaensis var. hercules Preston=Unio (N odularia) nyassanus var. 
hercules Preston, 1913, Rev. Zool. Afric., III 1, p. 59, Pl. 1v, fig. 10. Shiré River, 
near its outflow from Ike Nyasa. 
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Unio parreysst “v. d. Busch” Putuippi, 1848, ‘Abbild. Beschr. Conchyl.,’ III, 
p. 81, Unio, Pl. v, fig. 6= Unio parreissii Kistur, 1848, in Martini and Chemnitz, 
‘Syst. Conch. Cab., IX, 2, Flussperlmuscheln,’ p. 268, PI. fig. 6. Sen Whi 
oo ’ p » Pp ) XC, 0g ennar, te 

Nodularia parreyssi var. obliqua Lonestarr, 1914, Journ. Linn. Soc. leridon: 
Zool., XXXII, p. 255, Pl. xvi1t, fig. 11. Nile at Tawila, Masran Island, and Melut. 

N ohana parreysst var. elongata LonestarFF, 1914, Journ. Linn. Soc. London, 
Zool., XXXII, p. 255, Pl. xviii, figs. 9 and 10. Nile at Ad-Duwen, Tawila, and Gebel 
Ahmad Agha. 

Nodularia (Cxlatura) parreyssi var. pruneri ‘‘Bourguignat”’ Patuary, 1909, 
Mém. Inst. Egyptien, VI, p. 78. Based upon Unio xgyptiacus JickELI, 1874, Nova 
Acta Ac. Nat. Cur. Dresden, XX XVII, 1, Pl. x, fig. 7 = Nodularia nilotica var. pruneri 
Simpson, 1914, ‘Descript. Cat. of Naiuaes? p. 1021. Egypt. — 

Unio parreysst var. schweinfurtht E. v. Martens, 1876, ‘Novit. Conchol.,’ TY, 
p. 140, Pl. cxxxu, figs. 3-5. Tonji River, Anglo-Egyptian Sudan. 

Celatura poirierit (A. T. de Rochebrune). See p. 407. 

Celatura putzeysi (Preston). See p. 408. 

Celatura randabeli (Bourguignat). See p. 408. 

Unio ratidotus CHARMES, 1885, Bull. Soc. Malacol. France, II, p. 166 = Nodularia 
(?) ratidota Simpson, 1914, ‘Descript. Cat. Naiades,’ p. 1044. Nodularia radiota 
Simpson, 1900, Proc. U. S. Nat. Mus., XXII, p. 824. Nodularia radiata Kosxtr, 
1909, Abh. Senckenberg. Naturf. Ges., XXXII, p. 84. Kingani River, Tanganyika 
Territory. 

Parreysia regis Pilsbry and Bequaert. See p. 389. 

Unio (Grandidieria) rothschildi NEUVILLE AND ANTHONY, 1906, Bull. Mus. Hist. 
Nat. Paris, p. 409; 1906, Bull. Soc. Philomath. Paris, (9) VIII, p. 286, Pl. x11, figs. = 
Grandidieria rothschildi Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1057. Lake 
Rudolf. This appears to be a Parreysta. 

Celatura (Levirostris) rotula Pilsbry and Bequaert. See p. 405. 

Reneus reneus JOUSSEAUME, 1886, Bull. Soc. Zool. France, XI, p. 482, Pl. x11, 
figs. 4a-b = Nodularia (Celatura) renea Simpson, 1914, ‘Descript. Cat. of Naiades,’ 
p. 1027. Niger River at Kayu (60 kilometers below Bamako). | 

Unio ruellani Bourcurenat, 1883, ‘Moll. Fluv. Nyanza Oukéréwé,’ p. 10, PL, 
figs. 16-18 = Parreysia ruellani Stupson, 1914, ‘Descript. Cat. of Naiades,’ p. 1128. 
Lake Victoria near the mouth of the Liwumbu River. 

Unio ruellani var. bayoni GERMAIN, 1909, Bull. Mus. Hist. Nat. Paris, p. 275, 
Pl. 111, fig. 36=Parreysia ruellani var. bayont SIMPson, 1914, ‘Descript. Cat. of 
Naindee? p. 1128. Bugalla Islands, Lake Victoria. 

Unio rugifer Kistrr, 1848, in Martini and Chemnitz, ‘Syst. Conch. Cab., LX, 2, 
Flussperlmuscheln,’ p. 157, PI. ne figs. 3 and 4. Nile River, Egypt. 

Unio sennaariensis Kiistr, 1848, in Martini and Chemnitz, ‘Syst. Conch. Cab., 
1X, 2, Flussperlmuscheln,’ p. 280, Pl. xcrv, figs. 5 and 6. Sennar. 

Unio silongweensis Preston, 1912, The Nautilus, XXVI, p. 35. Simpson, 1914, 
‘Descript. Cat. of Naiades,’ p. 726=Unio vicinus Preston, 1910, Ann. Mag. Nat. 
Hist., (8) VI, p. 60, Pl. rv, fig. 7 (not Unio vicinus I. Lea, 1856). Silongwe, Nyasa- 
land. Placed doubtfully in Unio by Simpson. 

Nodularia (Cexlatura) sobaensis Preston, 1914, Journ. Linn. Soc. London, Zool., 
XXXIL, p. 266, Pl. xvi, figs. 1-38. Blue Nile at Soba. 
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Unio soleilleti BouRGUIGNAT, 1885, ‘Moll. Choa,’ p. 39. Lake Haussa, Abyssinia. 

Celatura sordida (A. T. de Rochebrune). See p. 408. 

Celatura (Lexvirostris) stagnorum (Dautzenberg). See p. 404. 

Celatura stagnorum bome Pilsbry and Bequaert. See p. 405. 

Celatura stanleyvillensis Pilsbry and Bequaert. See p. 403. 

Parreysia stuhlmanni (EK. v. Martens). See p. 390. 

Unio subamygdalinus Drovet, 1895, Journ. de Conchyl., XLIII, p. 35. Right 
bank of the Senegal River, 2 kilometers north of Bakel. 

Unio teretiusculus Puiuippi, 1847, ‘Abbild. Beschr. Conchyl.,’ III, p. 45, Unio, 
PL. 111, fig. 3 = Nodularia teretiuscula Simpson, 1914, ‘ Descript. Cat. of Naiades,’ p. 981. 
Margarita (Unio) cailliaudii ‘‘Férussac”’ I. Lma, 1838, ‘Synopsis of Naiades,’ 2d Ed., 
p. 24 (without description). Unio cailliaudi ‘‘Férussac” HE. v. Martens, 1866, 
Malakoz. Blatter, XIII, p. 13 (with description). Unio lithophagus ‘‘Ziegler”’ 
Puitieri, 1847, ‘Abbild. Beschr. Conchyl.,’ III, p. 45 Gn the synonymy of U. tere- 
tiusculus). White Nile. This species has been recorded from Lake Albert but its 
occurrence there is doubtful. 

Nodularia teretiuscula var. pallaryi Lonestarr, 1914, Journ. Linn. Soc. London, 
Zool., XXXII, p. 256 = Nodularia teretiuscula var. lithophaga Pauuary, 1902, Bull. 
Inst. Egyptien, (4) III, p.95 (not of Ziegler). Egypt. 

Unio traversii PoLLONERA, 1888, Bull. Soc. Malacol. Italiana, XIII, p. 85, PI. 
i, figs. 14 and 15. Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 577. Hauash 
River, Abyssinia. Placed by Simpson in Cafferia. 

Unio tricolor Kister, 1848, in Martini and Chemnitz, ‘Syst. Conch. Cab., IX, 
2, Perlflussmuscheln,’ p. 156, Pl. xv, figs. 19 and &. Nile River, Egypt. Epson 
(1914, ‘Descript. Cat. of Naiades,’ p. 1168) refers this as a variety to the Oriental 
Lamellidens marginalis (Lamarck), but we do not know whether this is correct. 

Unio (Grandidieria) tsadianus E. v. Martens, 1903, Sitz. Ber. Ges. Naturf. 
Fr. Berlin, p. 8=Grandidieria tsadiana Simpson, 1914, ‘ Descript. Cat. of Naiades,’ p 
1060. Southern shore of Lake Chad. This appears to be a Parreysia. 

Parreysia ujijiensis (Crosse). See p. 394. 

Unio verrauat “‘Charpentier”’ Ktstmr, 1848, in Martini and Chemnitz, ‘Syst. 
Conch. Cab., IX, 2, Flussperlmuschlen,’ p. 150, Pl. xii, fig. 6. Zoetendal Valley, 
Cape Colony: 

Unio verreauianus I. Lea, 1856, Proc. Ac. Nat. Sci. Philadelphia, VIII, p. 94; 
1857, ‘Observ. Unio,’ VI, p. 21, Pl. xxvii, fig. 16=Margaron (Unio) verreauxianus 
I. Lea, 1870, ‘Synopsis of Naiades,’ 4th Ed., p. 36. Cape of Good Hope. This is 
distinct from the preceding species. 

Nodularia verrucosa F. Haas, 1910, Nachrichtsbl. Deutsch. Malakoz. Ges., XLII, 
p. 99. Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1048. Nile. Placed among the 
doubtful Nodularix by Simpson. 

Unio vignardt Pauuary, 1924, Mém. Inst. d’Egypte, VII, 1, p. 40, Pl. rv, figs. 
16 and 18. In prehistoric deposits at Sebil near Kom Ombo, Upper Egypt. 

Unio vincket Bourguignat. See p. 409. 

Unio vissert Bourguignat. See p. 409. 

Unio zambesiensis PREsTON, 1905, Proc. Malacol. Soc. London, VI, 5, p. 301, 
fig. 1 (on p. 300). Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 724. Zambezi 
_ River, just above Victoria Falls. Placed doubtfully in Unio by Simpson. 

Unio zeyheri MENKE, 1848, Zeitschr. f. Malakoz., V, p. 28. Cape of Good Hope. 
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Unio Retzius : 

Unio Rerzius, 1788, ‘Diss. Hist. Nov. Test. Gen.,’ p. 16. Type: Unio tumidus 
Retzius. 

Nodularia Conrad, 1853, Proc. Ac. Nat. Sci. Philadelphia, VI, p. 268. Mono- 
type: Unio douglasize Griffith and Pidgeon. 

A. EH. Ortmann (1918, The Nautilus, XX XI, pp. 128-131) has shown 
that Nodularia is a synonym of Unio. The African species placed by 
Simpson in Nodularia appear to belong to Cxlatura and Parreysia. 

The genus as at present defined inhabits Europe, Asia and Africa. 
All the tropical and South African forms belong to the a eeaus Cafferia, 
which was erected by Simpson as a section. 


Subgenus Carreria Simpson 


Nodularia section Cafferia Simpson, 1900, Proc. U.S. Nat. Mus., XXII, p. 824. 
Type by original designation: Unio caffer Krauss. 

Unio section Cafferia Simpson, 1914, ‘ Descript. Cat. of Naiades,’ p. 574. 

“Shell elongated or elliptical, rhomboid when old, solid; beaks full, the sculpture 
corrugated zigzag, the ridges often extending over the disk epidermis yellowish- 
brown to nearly black, dull colored, somewhat sulcate; teeth rather strong; muscle 
scars deep, well defined’’ (Simpson, 1914). , 

This group was at first regarded by Simpson as a division of No- 
dularia; but having had later an opportunity of examining gravid 
specimens of one of the species, he found that it was a Unio. 

Cafferia appears to be strictly African. Many of the South African 
forms belong here, but none are known from within our territory. 

A. E. Ortmann, who has examined the soft parts of Unzo caffer, 
states that they differ little from those of Unio pictorum. The gravid 
females collected in Natal, in July, had mostly eggs, but one of them had 
glochidia. Of specimens obtained near Pretoria, Transvaal, in April, 
only one female was gravid and also had glochidia. The anatomy is 
described as follows: 

Anal opening separated from the supra-anal opening by a moderate mantle 
connection, slightly shorter than the anal. Supra-anal about as long as or slightly 
longer than the anal. The latter with the inner edge almost smooth. Branchia 
opening with distinct papille. No differentiating structure on mantle-edge in front of 
branchial. Palpi subfalciform, of medium size, their posterior margins united for 
nearly half their length. Gills of the unionid-type; gill diaphragm complete, sepa- 
rating anal and branchial openings. Anterior end of inner gills widely remote from 
the palpi. Inner lamina of inner gill free from abdominal sac, except at anterior 
end. Septa and water-tubes present, the former continuous and not interrupted, 
parallel to the gill-filaments. In the male, and in the inner gill of the female, they 
are weak and distant from each other. The outer gill of the female is marsupial prac- 
tically in its entire length, with heavy and crowded septa. 
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Glochidia, as far as observed, were subtriangular in shape and 
without hooks, about 0.23 to 0.25 mm. long, 0.20 to 0.21 mm. high." 


PaRREYsia Conrad 


Parreysia Conrad, 1853, Proc. Ac. Nat. Sc. Philadelphia, VI, p. 267. Monotype: 
Unio multidentatus ‘‘Parreyss’”’ Philippi. This is said to be a synonym of Mya cor- 
rugata O. F. Miiller of India. 

The name is frequently misspelled Parreyssia. 

Simpson has defined the genus upon shell characters as follows: 


Shell solid, inflated, oval to subrhomboid, with full, high, zigzag, radially sculp- 
tured beaks, the sculpture often extending over the disk; epidermis smooth and bright, 
sometimes a little rayed, with two irregular pseudocardinals in the left valve which 
are more or less broken into ragged denticles or are strongly, vertically striate, and 
two laterals, the lower the larger; right valve with one, sometimes two pseudocar- 
dinals, the upper small, compressed, and a few tubercles behind them, with two 
~ laterals, the upper the larger; cavity of the beaks rather deep, not compressed; dorsal 
scars under the hinge, not visible; the two upper anterior muscle scars very deep, 
confluent, the lower linear; nacre white to salmon, iridescent behind. (1914, ‘De- 
script. Cat. of Naiades,’ p. 1103). 


It is not known whether the Ethiopian Region mussels which have 
been referred to Parreysia are really related to the Oriental forms for 
which that name was proposed. Their relation to the unionid section 
Cafferia is equally obscure, as there seem to be no definite distinctions 
in the shells. The use of generic names of such uncertain application 
appears to be no advance over the all-embracing use of Unio as in 
former times. 

Frierson (1909, The Nautilus, X XII, p. 107) and Ortmann (1910, 
op. cit., XXIII; pp. 139-140, and 1911, op. cié., XXIV, p. 106) ex- 
amined the soft parts of P. wynegungaensis (I. Lea), an Asiatic species 
closely allied to the genotype. It has essentially the structure of North 
American Quadrula. The anal and branchial openings, the diaphragm, 
the palpi, gills and marsupium are practically identical, as are also the 
general shape and insertion of the gills (the inner separated from the 
posterior end of the palpi). The only differences are, that the supra- 
anal opening is rather widely separated from the anal, and that the inner 
gills are entirely connected with the abdominal sac. In the female all 
four gills serve as marsupium. B. Prashad has published additional 
observations on the anatomy of some of the Indian species. He gives the 
following summary of the animal of Parreysia: 


11918, The Nautilus, XX XI, pp. 75-76. 
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The gills are three to five times as long as broad. Anteriorly the outer pair of 
gills is a little shorter than the inner, so that the margin of the latter projects beyond 
that of the former. The inner lamella of the inner pair of gills are connected along 
more than three-fourths of their length to the abdominal sac; the posterior one-fourth 
part unites with the lamella of the opposite side to form the diaphragm; other con- 
nections of the gills are the same as in Balwantia described already [viz., the outer 
lamelle of the outer pair of gills are attached to the mantle of either side, while the 
inner lamelle of the outer pair are attached to the outer lamelle of the inner pair]. 
All the four gills are marsupial. The margin of the gills, even when full of glochidia, is 
quite sharp. The water-tubes are simple and the placente are slightly compressed, 
elongate structures. The palpi are well developed, sub-triangular with a broad base, 
along which they are attached to the abdominal mass and have the free outer angle 
rounded. The mantle has a slightly thickened entire margin. The foot is very large, 
occupying about half of the shell cavity. The branchial aperture is large, with three 
rows of small pointed papille of a light brown color. The anal is less than half the 
size of the branchial and is marked off from it by a feebly developed ridge of the 
mantle. The supra-anal is of the same size or a little larger than the mantle con- 
nection between it and the anal. The glochidia are semi-circular or semi-elliptic. 
(1919, Rec. Indian Mus., XVI, p. 292). 


The anatomy of none of the African species thus far placed in Par- 
reysia is known and it will be of interest to learn in how far they agree 
with the above descriptions. 


Parreysia ngesiana (. v. Martens) 
Plate XXXI, Figure 11 

Unio ngesianus BE. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ 
p. 234, Pl. v1, fig. 7. Gmrmain, 1916, Bull. Mus. Hist. Nat. Paris, p. 204. 

Parreysia ngesiana E. v. Martens. Stupson, 1900, Proc. U. 8S. Nat. Mus., 
XXII, p. 847; 1914, ‘Descript. Cat. of Naiades,’ p. 1129. 

Lake Edward: Kishakka on the northwestern shore (type locality) and subfossil 
near Koha-ekjo (Stuhlmann Coll.). 

Lake Edward at Kabare (J. Bequaert Coll.). 

Two worn valves taken by the junior author agree very well with 
von Martens’ account and figure. The zigzag sculpture is developed 
over about two-thirds to three-fourths of the surface. The pseudo- 
cardinal teeth are stronger than in P. bakeri. One of these valves is 
figured. 

Parreysia regis, new species 
Plate XX XI, Figures 12-126 


Lake Edward at Kabare (J. Bequaert Coll.). 

The shell is oblong, moderately convex; the dorsal and ventral margins sub- 
parallel, both slightly curved; covered with a thin, glossy, olive-brown epidermis. 
About a third of the width is finely zigzag ridged; at the beaks the apices of the V- 
shaped corrugations are emphasized, forming two radial series of tubercles. 
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The beaks are rather low, at about the anterior two-sevenths of the length. 
The interior is white, bluish posteriorly. The pseudocardinal teeth are rather 
compressed, ragged, double in the left valve, where there is also an inter- dental 
tooth-like prominence. The laterals are thin and short. 

Length, 39 mm.; height, 23 mm.; diameter, 16 mm. Length from beaks to 
posterior end of the latenal teeth, 20 mm. 


While this species appears related to P. stuhlmanni (E. v. Martens), 
it differs by the straighter dorsal and ventral margins, the thinner shell, 
thinner teeth, less brilliant nacre, and other characters. 


Parreysia stuhlmanni (E. v. Martens) 
Plate XX XI, Figures 7-76 


Unio stuhlmanni E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte 
Weichth.,’ p. 281, Pl. vu, fig. 13. Grrmuain, 1916, Bull. Mus. Hist. Nat. Paris, p. 203. 

Parreysia stuhlmannii EK. v. Martens. Simpson, 1900, Proc. U. 8. Nat. Mus., 
XXII, p. 846; 1914, ‘Descript. Cat. of Naiades,’ p. 1126. 

Lake Edward: originally described from near Vichumbi, Kiruwe, and Katarenge, 
in the southwestern part of the lake (Stuhlmann Coll.). 


Lake Edward at Kabare (J. Bequaert Coll.). 


The shell is rather solid, inflated, long-ovate; the dorsal and basal margins about 
equally curved; the anterior end rounded, the posterior end prolonged, narrowly 
rounded. The epidermis is thin, brown (mainly worn off in our specimen). The surface 
has irregular growth lines, and near the beaks fine zigzag sculpture; there is also 
some corrugation on the dorsal slope anterior to the beak. There are also some in- 
distinct, weakly raised lines radiating from the umbonal region to the basal margin 
over the anterior part of the valve. The beaks are rather low and wide, the tip at 
about the anterior two-sevenths of the length, nodular in two series, this sculpture 
soon giving place to zigzag ridges. The interior is bright silvery, with red and green 
reflections. Pseudocardinal teeth double in the left valve, deeply cut, or ‘‘ragged.”’ 
Lateral teeth short, hardly one-third the length of the shell; interdental plate 
moderately developed. 

Length, 42.5 mm.; height, 27.5 mm.; semi-diameter, 10.5 mm.; 20.0 mm. from 
beak to posterior end of the lateral teeth. 


This is a longer, plumper shell than P. ngestana, with a more pointed 
posterior end and less extensive corrugation, which became obsolete 
when the shell had reached a length of about 14 mm. 

A new description is given as the specimen here figured differs a 
little from that described by von Martens. However, we believe that 
such differences as appear are individual rather than racial. 


Parreysia leopoldvillensis (Putzeys) 
Plate XX XI, Figures 1-4 


Unio leopolduillensis Purznys, Ann. Soc. Malacol. Belgique, XXXII, Bull. 
Séances, p. xxvii, figs. 12 and 13. 
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Parreysia leopoldvillensis Putzeys. Simpson, 1900, Proc. U. 8. Nat. Mus., 
XXII, p. 846; 1914, ‘Descript. Cat. of Naiades,’ p. 1124. 

Stanley Pool near Leopoldville (type locality). 

Zambi and Stanleyville in the Congo River; Faradje in the Dungu 
River (Lang and Chapin Coll.). Avakubi in the Ituri River (J. Bequaert 
Coll.). 

A somewhat rhombic, solid species, higher posteriorly, with sculp- 
ture of fine zigzag ridges over the upper third or half, below which they 
are concentric. In occasional examples the pseudocardinal teeth are 
lacerated (Fig. 86a), much as in Grandidieria. In specimens from Zambi 
the height of the shell varies from 66 to 70 per cent of the length. 

Length, 33.0 mm.; height, 22.0 mm.; diameter, 13.2 mm. Zambi. 

ete le ee ee se Is 7 A 
39.0 ons Bay) Ore 14.3 a 

Many specimens from Stanleyville and Avakubi do not differ from 
those of Zambi (Pl. XXXI, figs. 1-3). The constancy of the species 
over so great a range is remarkable. Putzeys gives the dimensions of 
the Stanley Pool types as: length, 45 mm.; height, 28-30 mm.; diam- 
eter, 15-19mm. These are larger than any of the long series before us. 


a b 


Fig. 86. Parreysia leopoldvillensis (Putzeys). Hinge teeth of specimens from: 
a, Zambi, and b, Stanleyville. 


A young shell is figured to show the sculpture pattern, which is 
more or less obliterated in adults (Fig. 87). 

In specimens from Faradje (Pl. XX XI, fig. 4) the shell is relatively 
higher than in leopoldvillensis, the height about 73 per cent of the 
length, and the basal margin is more curved. Length, 29.5 mm.; height, 
21.5 mm.; diameter, 12.2 mm. 
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Fig. 87. Parreysia leopoldvillensis (Putzeys). Young shell from Zambi, length, 
23 m. 


Parreysia bakeri (H. Adams) 
Plate XX XI, Figures 5 and 6 

Unio bakeri H. Apams, 1866, Proc. Zool. Soc. London, p. 376. E. A. Smits, 
1888, op. cit., p. 56; 1892, Ann. Mag. Nat. Hist., (6) X, p. 126, Pl. x11, fig. 11. E. v. 
Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 231, Pl. vu, fig. 6. 
J. THIELE, 1911, ‘Wiss. Ergebn. D. Z. Afr. Exp. (1907-08),’ ITI, p. 212. 

Parreysia bakeri H. Adams. Simpson, 1900, Proc. U. S. Nat. Mus., XXII, p. 
846; 1914, ‘Descript. Cat. of Naiades,’ p. 1125. 

Lake Albert: originally described from that lake without more definite locality 
(S. Baker Coll.; Emin Pasha Coll.); Kassenje (Stuhlmann Coll.; Schubotz Coll.). 


The specimens figured are part of a lot from Lake Albert without 
more exact location. Asin P. acuminata, the sculpture is rather coarse. 
There is considerable variation in outline, as the figures show. The 
figured valves measure: 


Length, 36.0 mm.; height, 23.0 mm.; semi-diameter, 9.5 mm. 
‘34.0 SN Os) a 8.5 


Parreysia mweruensis (EH. A. Smith) 
Plate XX XI, Figures 8, 9, 10 
Unio mweruensis KE. A. Smiru, 1908, Proc. Malacol. Soc. London, VIII, p. 13, 
figs. (on p. 14). 
Unio (?) mweruensis EK. A. Smith. Simpson, 1914, ‘Descript. Cat. of Naiades,’ 
—p. 730. 


Pareyssia mweruensis H. A. Smith. Simpson, 1914, ‘Descript. Cat. of Naiades,’ 
p. 1142. 


Unio (Nodularia) luapulaensis Preston, 1913, Rev. Zool. Afric., III, 1, p. 60, Pl. 
TWictige 1a. 

Lake Moero: originally described from that lake without more definite locality 
R. L. Harger Coll.). Confluence of the Luapula and Lukulu Rivers (type locality 


(of U. luapulaensis). 
Lake Moero at Lukonzolwa; Luapula River at Kachiobwe and at 
Kasenga; Elisabethville (all Stappers Coll.). 
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Variable in shape and degree of sculpture development, as noted by 
Smith. A shell from Elisabethville (Pl. XX XI, fig. 8) is rather wide 
(as in U. luapulaensis Preston), strongly sculptured, the corrugation 
becoming weaker toward the basal margin and more or less parle! to 
growth lines. 

In a Lukonzolwa shell (Pl. XXXII, fig. 9) the be asusation is finer, 
subobsolete in the lower third. 

Specimens from Kachiobwe (PI. XXXL fig. 10) and Kasenga have 
corrugation close to the beaks only, a few narrow folds appearing farther 
down on the posterior slope. There are many inconspicuous green rays, 
in the region of the beaks. In sculpture these examples are like U. 
luapulaensis Preston. 


Length, 27.5 mm.; height, 18.8 mm.; diameter, 12.0 mm. Elisabethville 
Hf 38.0 DUNS cb) “F 13.7 Lukonzolwa 
33.5 Ron ES) = 13.8 Kachiobwe _ 


Parreysia acuminata (H. Adams) 
Plate XXXI, Figure 13 
Uno acuminatus H. Apams, 1866, Proc. Zool. Soc. London, p. 376. E. A. SMITH, 
1888, op. cit., p. 56; 1892, Ann. Mag. Nat. Hist., (6) X, p. 127, Pl. x11, fig. 12. E. v. 
Marrens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 227, Pl. vit, figs. 11 
and 12. J. Turexe, 1911, ‘Wiss. Ergebn. D. Z. Afr. Exp. (1907-08),’ III, p. 212. 
Nodularia acuminata H. Adams. Simpson, 1900, Proc. U. 8. Nat. Mus., XXII, 


p. 826. . 
Unio (Cafferia) acuminatus H. Adams. Simpson, 1914, ‘Descript. Cat. of 


Naiades,’ p. 579. 

This is probably the Unio caillaudi H. Adams, 1866, Proc. Zool. Soc. London, 
p. 376; E. A. Smith, 1888, op. cit., p. 56, recorded from Lake Albert. 

Lake Albert: originally described from that lake, without more definite locality 
(S. Baker Coll.); near Kassenje (Stuhlmann Coll.; Schubotz Coll.). 

Lake Albert: Butiaba (Mearns Coll.). 

The figure represents a specimen collected by Mearns at Butiaba, 
Lake Albert, No. 215196 U.S. N. M. It measures: 

Length, 35.0 mm.; height, 18.0 mm.; diameter, 13.0 mm. 


Other Species of Parreysia Recorded from the Belgian Congo 


Parreysia horei (EK. A. Smith) 

Unio horei E. A. Smrru, 1880, Ann. Mag. Nat. Hist., (5) VI, p. 429; 1881, Proc. 
Zool. Soc. London, p. 299, Pl. xxx1v, fig. 37. E. v. Marrens, 1897, ‘Deutsch Ost 
Afr., IV, Beschalte Weichth.,’ p. 235. 

Grandidieria horei E. A. Smith. BourGuienat, 1885, Bull. Soc. Malacol. France, 
Lie : 
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Nodularia (Czlatura) horei E. A. Smith. Srmpson, 1900, Proc. U.S. Nat. Mus., 
XXII, p. 828; 1914, ‘Descript. Cat. of Naiades,’ p. 1034. 

Nodularia horei BE. A. Smith. Ancry, 1907, Bull. Scientif. France et Belgique, 
(5) IX, (1906), p. 255. 

Lake Tanganyika: originally described from that lake without more definite 
locality (Thomson Coll.). 


Parreysia lourdeli (Bourguignat) 
Unio lourdeli BouRGUIGNAT, 1887, Ann. Soc. Malacol. France, IV, p. 271 (type 
locality: shores of Lake Victoria). E. A. Smrru, 1892, Ann. Mag. Nat. Hist., (6) X, 
p. 128, Pl. x11, figs. 18-15. J. Turis, 1911, ‘Wiss. Ergebn. D. Z. Afr. Exp. (1907-08),’ 


Tepe 2ke. 

Nodularia lourdelli Bourguignat. S1tmpson, 1900, Proc. U. 8. Nat. Mus., XXIT, 
p. 826. 

Unio (Cafferia) lourdelt Bourguignat. Stmpson, 1914, ‘Descript. Cat. of Naiades,’ 
p. 581. 


Unio lourdeli var. smithi GmrMain, 1906, Bull. Mus. Hist. Nat. Paris, p. 306 
(based upon PI. xu, figs. 15 of E. A. Smith, 1892). Simpson, 1914, ‘Descript. Cat. of 
Naiades,’ p. 581. 

Thiele refers to this species weathered valves from the Mkunga River near 
Ruasa, in Ruanda (Schubotz Coll.). 


Parreysia ujiziensis (Crosse) 

Unio nyassaensis var. tanganyicensis EK. A. Smiru, 1881, Proc. Zool. Soc. London, 
p. 298, Pl. xxxiv, fig. 34a (not Unio tanganyicensis E. A. Smith, 1880). 

Unio nyassaensis var. ujijziensis CROSSE, 1881, Journ. de Conchyl., X XIX, p. 294. 

Grandidieria ujiziensis Crosse. Bourauienat, 1885, Bull. Soc. Malacol. France, 
Tp oe: 

Parreysia ujigiensis Crosse. Simpson, 1900, Proc. U. 8. Nat. Mus., XXII, p. 
848; 1914, ‘Descript. Cat. of Naiades,’ p. 1133. 

Parreyssia ujijiensis Bourguignat. ANcEy, 1907, Bull. Scientif. France et 
Belgique, (5) IX, (1906), p. 256. 

Lake Tanganyika: Ujiji (type locality; E. C. Hore Coll.). 


GRANDIDIERIA Bourguignat 


Grandidieria BoureuieNat, 1885, Bull. Soc. Malacol. France, II, p.4. Type 
by designation of Simpson (1900, Proc. U. 8. Nat. Mus., XXII, p. 827): Unio burtoni 
Woodward. 

fuellania Bourcuicnat, 1885, ‘Notice Prodrom. Moll. Giraud Tanganika,’ p. 
92, footnote. Substitute for Grandidieria. Type by present designation: Unio 
burtont Woodward. 

“Shell small, oval, rounded or rhomboid, solid, much inflated, generally narrowly 
biangulate behind, often apparently of two forms, one more inflated in the basal 
and post-basal parts than the other; beaks high, curved forward and inward and 
pointed, very delicately and beautifully sculptured with zigzag lire, which become 
finely nodulous and sulcate on the disk, especially in front and behind; posterior 
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ridges well developed, often slightly double; hinge line curved; two pseudocardinals 
in the right valve separated by a parallel-sided socket, one or two in the left, with 
often an irregular, triangular, ragged tooth under the beak, which is frequently re- 
flexed; one obliquely striate lateral in the right valve and two in the left; nacre of 
peculiarly soft, rich texture, white, coppery, or purplish, delicately radiate; beak 
cavities moderate; muscle scars distinct.’”’ (Simpson, 1914, ‘Descript. Cat. of 
Naiades,’ p. 1051.) 


By conchological characters this group appears to be related to 


Parreysia, but the soft parts of none of the species are known. 
All true Grandidieriz occur in Lake Tanganyika only. 


Grandidierta burtont (Woodward) 
Text Figure 88a-c 
Unio burtont Woopwarp, 1859, Proc. Zool. Soc. London, p. 349, Pl. xvi, fig. 1. 
PELSENEER, 1886, Bull. Mus. Hist. Nat. Belgique, IV, p. 109. G. B. Sowmrsy, 1894, 


‘List of Shells of Lake Tanganyika,’ p. 2, Pl., fig. 20. E. A. Smrru, 1906, Proc. Zool. 
Soc. London, I, p. 184. 


a b | C 


Fig. 88. a-c, Grandidieria burtont (Woodward). Tanganyika. 


Grandidieria burtont Woodward. Boureuienat, 1885, Bull. Soc. Malacol. 
France, II, p. 6; 1885, ‘Notice Prodrom. Moll. Giraud Tanganika,’ p. 99. Stmpson, 
1900, Proc. U.S. Nat. Mus., XXII, p. 828; 1914, ‘ Descript. Cat. of Naiades,’ p. 1052. 

Unio (Grandidieria) burtoni Woodward. .E v. Marrens, 1897, ‘Deutsch Os. 
Afr., IV, Beschalte Weichth.,’ p. 237. Germain, 1908, ‘Rés. Scientif. Voy. Afrique 
Foa,’ p. 683, with var. lutea Germain (=U. gravida var. lutescens Germain) and var. 
rosea Germain. 
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Unio (Grandidieria) gravida var. lutescens GpRMAIN, 1905, Bull. Mus. Hist. Nat. 
Paris, p. 260 (Tanganyika). 

Grandidieria cyrenopsis BOURGUIGNAT, 1885, Bull. Soc. Malacol. France, I, p. 
9, Pl. 1, figs. 7-9; 1888, ‘Iconogr. Malacol. Tanganyika,’ Pl. xrx, figs. 1-3 (Tan- 
ganyika). 

Lake Tanganyika: Ujiji (type locality; Speke Coll.); Karema; Kala on the 
southeastern shore; southern end of the lake (W. A. Cunnington Coll.); Pambete 
(Giraud Coll.); Albertville (Charles Hedley Coll.). 


Grandidieria burtont var. insignis Bourguignat 


Grandidieria insignis BouRGUIGNAT, 1885, ‘Esp. Nouv. Ouk. Tanganika,’ p. 16. 
R. Srurany, 1894, in Baumann, ‘Durch Massailand zur Nilquelle,’ p. 302, Pl. xx1v, 
figs. 18 and 28. 

Unio (Grandidieria) burtont var. insignis Bourguignat. E. v. Martens, 1897, 
‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 2388. 

Grandidieria burtont var. insignis Bourguignat. Stmpson, 1900, Proc. U. 8. Nat. 
Mus., XXII, p. 828; 1914, ‘Descript. Cat. of Naiades,’ p. 1053. 

Lake Tanganyika: Ujiji (type locality). 


Grandidteria burtont var. servainiana Bourguignat 


Grandidieria servainiana BouRGUIGNAT, 1885, Bull. Soc. Malacol. France, II, p. 6. 

Unio burtoni var. E. A. SMiru, 1881, Proc. Zool. Soc. London, p. 297, Pl. xxxtv, 
fig. 33. 

Unio (Grandidierta) burtoni var. servainiana Bourguignat. E. v. Martens, 
1897, ‘Deutsch Ost Afr., 1V, Beschalte Weichth.,’ p. 238. 

Grandidieria burtont var. servainiana Bourguignat. Simpson, 1900, Proc. U. 8S. 
Nat. Mus., XXII, p. 828; 1914, ‘Descript. Cat. of Naiades,’ p. 1053. 

Lake Tanganyika: no more definite type locality originally mentioned. 


Grandidierta burtont var. sturanyt (E. v..Martens) 


Grandidieria sp. n. (?) R. Sturany, 1894, in Baumann, ‘Durch Massailand zur 
Nilquelle,’ p. 302, Pl. xxiv, fig. 31 and Pl. xxv, fig. 35. 

Unio (Grandidieria) burtont var. sturanyi E. v. Martens, 1897, ‘Deutsch 
Ost Afr., IV, Beschalte Weichth.,’ p. 238. 

Grandidieria burtont var. sturanyi EK. v. Martens. Stmpson, 1900, Proc. U. 8. Nat. 
Mus., XXII, p. 828; 1914, ‘Descript. Cat. of Naiades,’ p. 1054. 

Lake Tanganyika: near the northern end (type locality; Baumann Coll.). 


Grandidierva callista Bourguignat 


Grandidieria callista BouRGuUIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ p. 48, 
Pl. xix, figs. 13-15. Simpson, 1900, Proc. U. S. Nat. Mus., XXIT, p. 829;. 1914, 
‘Descript. Cat. of Naiades,’ p. 1059. 

Lake Tanganyika: originally described from the lake without more definite 
locality. 
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Grandidieria elongata Bourguignat 


Grandidieria elongata Boureuianat, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 94. Simpson, 1900, Proc. U. S. Nat. Mus., XXII, p. 830; 1914, 
‘Descript. Cat. of Naiades,’ p. 1061. 

Lake Tanganyika: Mpala (type locality; Giraud Coll.). 


Grandidieria giraudi Bourguignat 


Grandidieria giraudit BourauIGNatT, 1885, ‘Notice Prodrom. Moll. Giraud Tan- 
ganika,’ p.95. Simpson, 1900, Proc. U.S. Nat. Mus., XXII, p. 830; 1914, ‘Descript. 
Cat. of Naiades,’ p. 1059. 

Unio (Grandidieria) rostralis var. giraudt Bourguignat. GERMAIN, 1908, ‘Rés. 
Scientif. Voy. Afrique Foa,’ p. 683, figs. 33 and 34 (on p. 684). 

Grandidierta bourguignati ‘Joubert’? BourGuicnat, 1888, ‘Iconogr. Malacol. 
Tanganika,’ p. 48, Pl. xrx, figs. 7-9. Simpson, 1900, Proc. U.S. Nat. Mus., XXII, p. 
829. 

Unio (Grandidieria) bourguignati Bourguignat. GERMAIN, 1908, ‘Rés. Scientif. 
Voy. Afrique Foi,’ p. 684, figs. 35 and 36. 

Lake Tanganyika: Mpala (type locality; Giraud Coll.). No definite type 
locality is given of G. bourguignatt. 


Grandidieria gravida Bourguignat 


Grandidieria gravida BouRGUIGNAT, 1885, Bull. Sog. Malacol. France, II, p. 7, PI. 
I, figs. 1-6; 1888, ‘Iconogr. Malacol. Tanganika,’ p. 41, Pl. xvii, figs. 11-16. Simp- 
son, 1900, Proc. U. 8. Nat. Mus., XXII, p. 829; 1914, ‘Descript. Cat. of Naiades,’ 
p. 1056. 

Grandidieria rostrata BOURGUIGNAT, 1885, Bull. Soc. Malacol. France, II, p. 10, 
Pl. 1, figs. 10-12; 1885, ‘Notice Prodrom. Moll. Giraud Tanganika,’ p. 108; 1888, 
‘Tconogr. Malacol. Tanganika,’ p. 41, Pl. xv111, figs. 17-19. 

Grandidieria locardiana BourauiIgNat, 1885, ‘Esp. Nouv. Ouk. Tanganika,’ 
p. 18. Simpson, 1900, Proc. U. 8. Nat. Mus., XXII, p. 830. 

Unio (Grandidieria) locardi Bourguignat. GERMAIN, 1908, ‘Rés. Scientif. Voy. 
Afrique Foi,’ p. 682, figs. 31 and 32 (on p. 683). 

Unio (Grandidieria) rostralis E. v. Marrens, 1897, ‘Deutsch Ost Afr., IV, Be- 
schalte Weichth.,’ p. 238 (new name for G. rostrata). GERMAIN, 1908, ‘Rés. Scientif. 
Voy. Afrique Foa,’ p. 681, figs. 27-36; 1911, Bull. Mus. Hist. Nat. Paris, p. 440. 

Unio tanganyicensis var. E. A. Smrru, 1881, Proc. Zool. Soc. London, p. 298, PI. 
XxxiIV, fig. 35. : 

Unio (Grandidieria) rostralis var. brevior E. v. MARTENS, 1897, “Deutsch Ost 
Afr., IV, Beschalte Weichth.,’ p. 239 (new name for G. gravida). 

Unio (Grandidieria) rostralis var. gravida Bourguignat. GERMAIN, 1908, ‘Rés. 
Scientif. Voy. Afrique Foa,’ p. 682, figs. 27-28 (on p. 683). 

Lake Tanganyika: originally described from the lake without more definite 
locality. There is also no definite type locality of G. rostrata and G. locardiana. 


Grandidieria hautteceurt Bourguignat 
Grandidieria hautteceuri BouRGUIGNAT, 1885, ‘Esp. Nouv. Ouk. Tanganika,’ p. 
17. 
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Unio (Grandidieria) hautteceurt Bourguignat. GERMAIN, 1908, ‘Rés. Scientif. 
Voy. Afrique Foa,’ p. 683, figs. 29 and 30. 

Lake Tanganyika: originally described from the lake without more definite 
locality. 


Grandidierta incarnata Bourguignat: 


Grandidieria incarnata BouRGUIGNAT, 1885, ‘Notice Prodrom. Moll. Giraud Tan- 
ganika,’ p. 101. Simpson, 1900, Proc. U. 8. Nat. Mus., XXII, p. 830; 1914; ‘Descript. 
Cat. of Naiades,’ p. 1061. 

Lake Tanganyika: Mpala (type locality; Giraud Coll.). 


Grandidieria mira Bourguignat 
Grandidieria mira BouRGUIGNAT, 1885, ‘Notice Prodrom. Moll. Giraud Tan- 
ganika,’ p. 96. Srmpson, 1900, Proc. U.S. Nat. Mus., XXIT, p. 830; 1914, ‘Descript. 


Cat. of Naiades,’ p. 1061. 
Lake Tanganyika: Mpala (type locality; Giraud Coll.). 


Grandidierta rhynchonella Bourguignat 


Grandidieria rhynchonella BourGuIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ 
p. 43, Pl. xrx, figs. 16 and 17. Simpson, 1900, Proc. U.S. Nat. Mus., XXII, p. 829; 
1914, ‘Descript. Cat. of Naiades,’ p. 1058. 
Lake Tanganyika: originally described from that lake without more definite’ 
locality. 
Grandidierta rotundata Bourguignat 


Grandidieria rotundata BourGuIGNat, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 98. Simpson, 1900, Proc. U. 8. Nat. Mus., XXTI, p. 830; 1914, 
‘Descript. Cat. of Naiades,’ p. 1061. 

Lake Tanganyika: Mpala (type locality; Giraud Coll.). 


Grandidierta smithi Bourguignat 


Grandidieria smithti Bourcuianat, 1885, Bull. Soc. Malacol. France, II, p. 7. 
Simpson, 1900, Proc. U. 8. Nat. Mus., XXII, p. 829; 1914, ‘Descript. Cat. of 
Naiades,’ p. 1055. 

Unio burtont var. A. E. Smiru, 1881, Proc. Zool. Soc. London, p. 297, Pl. xxxrv, 
fig. 33a. | 

Grandidierta anceyi Bourcurenat, 1885, ‘Esp. Nouv. Ouk. Tanganika,’ p. 15; 
1888, ‘Iconogr. Malacol. Tanganika,’ p. 43, Pl. xrx, figs. 4-6. Srmpson, 1900, Proc. 
U.S. Nat. Mus., XXII, p. 829. | 

Unio (Grandidieria) burtoni var. smithi Bourguignat. E. v. Marrens, 1897, 
‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 238. : 

Unio.smitht Bourguignat. Grrmarin, 1905, Bull. Mus. Hist. Nat. Paris, 
p. 260. 

Unio (Grandidieria) burtoni var. smithi Bourguignat. GrrMatn, 1908, ‘Rés. 
Scientif. Voy. Afrique Foa,’ p. 681. 

Lake Tanganyika: originally described from the lake without more definite 
locality. There is also no definite type locality for G. anceyt. 
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Grandidieria tanganyicensis (EK. A. Smith) 

Unio tanganyicensis E. A. SmirH, 1880, Proc. Zool. Soc. London, p. 351, Ple 
xxxI, figs. 9 and 9a. PELSENEER, 1886, Bull. Mus. Hist. Nat. Belgique, IV, p. 109. 
E. v. Martens, 1883, Sitz. Ber. Ges. Naturf. Fr. Berlin, p. 72. 

Grandidieria tanganikana BouRGUIGNAT, 1885, Bull. Soc. Malacol. France, II, 
p. 7; 1885, ‘Notice Prodrom. Moll. Giraud Tanganika,’ p. 102. 

Unio (Grandidieria) tanganyicensis E. A. Smith. E. v. Martens, 1897, ‘Deutsch 
Ost Afr., IV, Beschalte Weichth.,’ p. 240. 

Grandidieria tanganyicensis E. A. Smith. Srtmpson, 1900, Proc. U.S. Nat. Mus., 
XXII, p. 828; 1914, ‘Descript. Cat. of Naiades,’ p. 1054. 

Lake Tanganyika: Ujiji (type locality; E.C. Hore Coll.); Mpala (Giraud Coll.).; 
Albertville (C. Hedley Coll.). 


Grandidieria tanganyicensis var. exalbida (Preston) 


Unio tanganyicensis var. exalbida Preston, 1913, Rev. Zool. Afric., ITI, 1, p. 60. 
Lake Tanganyika: without more definite type locality. 


Grandidieria thomsont (E. A. Smith) 


Unio thomsoni E. A. Smrru, 1880, Ann. Mag. Nat. Hist., (5) VI, p. 430; 1881, 
Proc. Zool. Soc. London, p. 299, Pl. xxxtv, fig. 36. G. B. Sowrrsy, 1894, ‘List of 
Shells of Lake Tanganyika,’ p. 2, Pl., fig. 21. 

Grandidieria thomsoni BE. A. Smith. Bourcutenat, 1885, Bull. Soc. Malacol. 
France, II, p. 7; 1885, ‘Notice Prodrom. Moll. Giraud Tanganika,’ p. 100. SIMP- 
son, 1900, Proc. U. 8. Nat. Mus., XXII, p. 829; 1914, ‘Descript. Cat. of Naiades,’ 
p. 1057. 

Unio (Grandidieria) thomsoni E. A. Smith. E. v. Martens, 1897, ‘Deutsch 
Ost Afr., IV, Beschalte Weichth.,’ p. 240. 

Grandidieria corbicula Bourcuicnat, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 100; 1888, ‘Iconogr. Malacol. Tanganika,’ p. 43, Pl, xix, fies, 10-12, 

Grandidieria granulosa Bourauicnat, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 102; 1888, ‘Iconogr. Malacol. Tanganika,’ p. 48, Pl. x1x, fig. 21. 

Grandidieria singularis BourGuIGNAT, 1888, ‘Iconogr. Malacol. Tanganika,’ 
p. 43, Pl. xrx, figs. 18-20. 

Lake Tanganyika: originally described from the lake without more definite 
locality (J. Thomson Coll.); Mpala (type locality of G. corbicula; Giraud Coll.); 
Pambete (type locality of G. granulosa; Giraud Coll.). 


CmLatTuRA Conrad 
Celatura ConRAD, 1853, Proc. Ac. Nat. Sci. Philadelphia, VI, pp. 267 and 268. 


Monotype: Unio xgyptiacus Cailliaud. 

Pharaonia BourGuicNnat, 1880-1881, ‘Matér. Moll. Acéph. Syst. Europ.,’ I, p. 
3 (without description or species). JoUSSEAUME, 1886, Bull. Soc. Zool. France, XI, 
p. 486. Type by present designation: Pharaonia bellamyi Jousseaume. 

Zairia A. T. pp RocHEBRUNE, 1886, Bull. Soc. Malacol. France, III, p. 10. Type 


by present designation: Zairia elegans A. T. de Rochebrune. 
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Zaira Simpson, 1900, Proc. U. 8S. Nat. Mus., XXII. p. 862. Misspelling of 
Zaria. 

Reneus JoussEAUME, 1886, Bull. Soc. Zool. France, XI, p. 481. Type by tau- 
tonomy: Reneus reneus Jousseaume. 

Renatus A. T. DE RocHEsRune, 1904, Bull. Mus. Hist. Nat. Paris, p. 257, foot- 
note. Emendation of Reneus. 

Cezlatura section Horusia PaALLARY, 1924, Mém. eer d’Egypte, VII, 1, p. 43. 
Type by original designation: Unio rugifer Kiister. 

? Celatura section Nitia Pauuary, 1924, Mém. Inst. d’Egypte, VII, 1, p. 48. 
Type by original designation: Unio teretiusculus Philippi. This group is probably 
valid as a subgenus, whether referable to Celatura or Parreysia remains to be seen. 

Celatura section Iaronia PaLtuaRy, 1924, Mém. Inst. d’Egypte, VII, 1, p. 44. 
Type by original designation: Unio niloticus Cailliaud. 

“Shell elliptical, pointed or rounded behind, usually slightly produced at the 
post-base; beak sculpture consisting of zigzag ridges which are generally quite pustul- 
ous, the sculpture often extending on to the usually rayed disk; teeth compressed; 
pseudocardinals lamellar.”” (Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1019.) 

Simpson says (op. cit., p. 951) that he examined the soft parts of C. 
zquatoria (Morelet): there seemed to be no striking differences in the 
more obvious characters from the majority of the Uniones, but the 
embryos filled the inner gills above as in Dzplodon. 

While many species can be referred to this group from their simi- 
larity with C. xgyptiaca in beak-sculpture, form, and teeth, yet there 
remain some forms which could as well be placed in ‘“‘ Parreysia.”’ The 
relations of Unio and Parreysia to Cxlatura remain to be worked out. 


Subgenus C#LATURA, proper 


Celatura elegans (A. IT’. de Rochebrune) 
Plate XXXII, Figures 5 and 6; Plate XX XTII, Figure 4 


Zaria elegans A. T. DE RocHEBRUNE, 1886, Bull. Soc. Malacol. France, III, p. 
12. Simpson, 1900, Proc. U. 8. Nat. Mus., XXII, p. 862. 


Neduene (Celatura) elegans A. T. Fs Rochebrune. Simpson, 1914, ‘ Descript. 
Cat. of Naiades,’ p. 1032. 


Unio (Nodlarta) roubaudi GERMAIN, 1907, Bull. Mus. Hist. Nat. Paris, p. 429, 
fig. 28 (new name for Zairia elegans de Rochebrune). , 

Gancini or Nganchu, on the right bank of the Congo River (type locality; Thollon 
Coll.). Bamu Island in Stanley Pool (Roubaud Coll.). 

Zambi (Lang and Chapin, and J. Bequaert Coll.). Leopoldville 
(J. Bequaert Coll.). Malela (Lang and Chapin Coll.). , 

The rather plump, thin, oblong or elliptical shell is dull citrine-drab, 
varying toward green or gray in different individuals. It varies from 
slightly to decidedly higher behind than at the beaks, which are between 
the anterior fourth and fifth of the shell’s length. There is a rather 
large lunule bounded by angular ridges. The beaks have posterior and 
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median series of short, rather coarse folds or low nodules, and an anterior 
series of fine folds radiating and running below toward the median line. 
The very fine growth-lines of the rest of the shell bear minute epidermal 
threads. The interior is very light blue. Pseudocardinals in the right 
valve very much compressed; in the left valve single, or with a ee 
low, rudimentary one below the beaks. 


Length, 52.0 mm.; height, 42.0 mm.; diameter, 22.0 mm. 
pe A! ve, 220-0 7 18.5 


The identification of this species was made possible by Germain’s 
figure. In transferring the species to the genus Unio he changed the 
name on account of the prior Unzo elegans of Lea; but if the mussel 
belongs to Cexlatura, as we believe, this change is not necessary since de 
Rochebrune did not originally describe his species in the genus Unio. 

Except in the form of the pseudocardinal teeth C. elegans closely 
resembles Unio gabonensis Kiister. C. puizeysi (Preston) (= U. subnigra 
Preston) is a wider shell, with the beaks less anterior. C’. elegans appears 
rather closely related to C. equatoria (Morelet), and the scarcely sep- 
arable U. landanensis Schepman, both of these being less elevated 
than our shells. 


Celatura equatoria (Morelet) 

Unio xquatorius MorE.et,’ 1885, Journ. de Conchyl., XX XIII, p. 31, Pl. 11, 
fig.°9 (type locality:» Mayumba River, district of Cacongo, 3° S., French ee 
DAUTZENBERG AND GERMAIN, 1914, Rev. Zool. Afric., IV, 1, p. 68. 

Nodularia xquitoria Morelet. Simpson, 1900, Pie. a S. Nat. Mus., XXIL, 
p. 823. 

Celatura xquatoria Morelet. C. R. Barrer, 1913, Ann. Soc. Zool. Malacol. 
Belgique, XLVII, (1912), p. 110. 

Nodularia (Cexlatura) xquatoria Morelet. Simpson, 1914, ‘Descript. Cat. of 
Naiades,’ p. 1032. | 

Unio landanensis ScHEPMAN, 1891, Notes Leyden Mus., XIII, p. 118, Pl. viz, 
figs. 3a-b (type locality: Landana, Portuguese Congo). Germain, 1907, Bull. Mus. 
Hist. Nat. Paris, p. 480, fig. 29. 

Channel leading from Lake Kabamba to the Lualaba River a Mulongo, between 
Kikondja and Ankoro (J. Bequaert Coll.). P. Hesse bought a valve of this species 
from natives at Banana. Simpson records having seen specimens from Leopoldville 
and different localities in the Congo drainage. 


Leopoldville (J. Bequaert Coll.). 

Three specimens from Leopoldville appear referable to this species, 
which is lower and less inflated than C. elegans. The largest measures: 

Length, 40.5 mm.; height, 22.0 mm.; diameter, 15.7 om. 

Simpson found embryos in the inner gills only. 
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Germain (1908, in A. Chevalier, ‘L’Afrique Centrale Frangaise,’ 
p. 542) has described a var. minor of this species from the Bangoran and 
Mamun Rivers, French Equatorial Africa. 


Celatura gerrardi (KE. v. Martens) 
Plate XXXII, Figures 1 and la 

Unio gerrardi E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ 
p. 223, PL vir fig.-5: 

Nodularia nilotica var. gerrardi E. v. Martens. Stmpson, 1900, Proc. U.S. Nat. 
Mus., XXII, p . 822. e 

Nodularia (Czlatura) gerrardi E. v. Martens. Stimpson, 1914, ‘Descript. Cat. of 
Naiades,’ 1914, p. 1022. 

Lake Tanganyika: originally described from the lake without more definite 
locality. 

According to E. v. Martens this is probably the species recorded from Tangan- 
yika as “Unio niloticus’? by H.+A. Smith aay Proc. Zool. Soe. London, p. 351; 
1881, op. cit., p. 296). 


Unio gerrardi was described from two single valves, the one figured 
having lost much of the epidermis. A specimen collected by Stappers 
in Lake Tanganyika is now figured. The color is fuscous, shading to 
blackish below, more cinnamon toward the beaks. The beaks have two 
radial series of tubercles, much smaller than in C’. egyptiaca, with groups 
of close folds in front and behind, these folds converging somewhat 
downward. _ 


Length, 44.0 mm.; height, 30.0 mm.; diameter, 20.0 mm. 


Celatura mesafricana, new species 
Plate XXXII, Figures 2 and 2a 


Garamba River (Lang and Chapin Coll.), February, 1913. 


The shell is rather thin, oblong, inflated. The dorsal and ventral margins are 
subparallel; anterior end rounded, posterior end obliquely truncate. The posterior 
ridge is rounded. Olive-brown, having two narrow, indistinct green rays on the 
posterior slope and with an irregular, honey-yellow patch posteriorly. The surface is 
somewhat shining, striate finely and irregularly, the strie with fine cuticular edges; 
these strize are more prominent on the posterior slope. On the half of the posterior 
slope nearer the beaks there is fine, curved corrugation running toward the ligament 
(and in young shells traces of narrowly double-looped corrugation may be seen near 
the beaks in the median part, and oblique corrugation posteriorly). The beaks are 
eroded in all specimens seen. The interior is pale blue near the edges, pinkish in the 
cavity. The pseudocardinal teeth are much compressed, double in the right valve. 
In the left there is a well-developed tooth and farther back, nearly under the beaks, 
a subobsolete tooth. Laterals well developed but compressed. 
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Length, 45.0 mm.; height, 25.0 mm.; diameter, 17.5mm. Type. 


een oS PG i 14.0 Paratype. 
‘480 es 28D . sega) ‘8 
aa AIS ee ae i 


This species appears to be closely related to Unzo tricolor Kiister, 
from the Nile in Egypt, differing by the smaller size and corrugated 
posterior slope, which is not green as described and figured by Kister. 
The least eroded example shows two series of V-shaped loops near the 
beaks, which will therefore doubtless prove to have typical Cezlatura 
sculpture. 

A shorter specimen taken by Lang at Medje, which we refer pro- 
visionally to this species, measures: length, 34.0 mm.; height, 21.0 mm. ; 
diameter, 13.5 mm. | 


Celatura'stanleyvillensis, new species 
Plate XXXII, Figures 3, 3a, 4; Plate XX XIII, Figure 3 


Congo River at Stanleyville (Lang and Chapin, and J. Bequaert 
Coll.). 


The shell is moderately solid, somewhat swollen, elliptical; the dorsal and ventral 
‘margins about equally curved; the anterior end rounded, posterior end obliquely 
truncate above, rounded below. Posterior ridge is well rounded, usually with two 
narrow, slightly raised or sunken rays. Surface finely striate, the strize with cuticular 
edges. Behind and in front of the eroded beaks there is typically some oblique cor- 
rugation near the hinge line (but weak or wanting in many more or less eroded shells). 
The surface is dull, brownish olive to nearly black, or gray where the cuticular lamine 
are well preserved. The interior is pale pink (or nearly white). Teeth much com- 
pressed, as described for C. mesafricana. 


Length, 52.0 mm.; height, 31.0 mm.; diameter, 22.0 mm. Type. 


ey 5 Fr a gee ie 22.0 Paratype. 
um 48.0 idaiiee 0 6) 19.0 x 
i 53.0 ee etek “a 22.5 i. 


The plump form and dull, laminate epidermis distinguish this species, 
which was taken in abundance. In young shells, up to about 25 or 30 
mm. long, the epidermal laminz are but little or not at all developed. 
The surface is somewhat glossy, olive to deep olive-buff with many narrow 
darker rays. 

Celatura briarti (Dautzenberg) 


Unio briarti DAuTzENBERG, 1901, Ann. Soc. Malacol. Belgique, XXXVI, Mém., 
p. 6, Pl. 1, figs. 3 and 4. Gmrmatn, 1913, Bull. Mus. Hist. Nat. Paris, p. 291, Pl. 
‘x1, figs. 67 and 68. DaAUTZENBERG AND Germain, 1914, Rev. Zool. Afric., IV, 1, 


p. 68. | 
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Unio (2) briarti Dautzenberg. Stmpson, 1914, ‘Descript. Cat. of Naiades,’ p. 719. 

Unio eduardi Dupuis” DauTzENBERG AND GERMAIN, 1914, Rev. Zool. Afric., 
IV, 1, p. 68 (asa synonym of U. briariz). 

Lofoi River (type locality; Briart Coll.). Lower Ubangi at Zongo (Poutrin 
Coll.). Lualaba River at Kibombo (J. Bequaert Coll.). 

We have seen a young shell collected by the junior author at Kibombo 
and determined by Dautzenberg. It shows beaks having two series of 
tubercles; and up to a length of 20 mm. the anterior and posterior dorsal 


slopes are strongly corrugated. 


Subgenus La&virostRis Simpson 
Diplodon subgenus Levirostris Stmpson, 1900, Proc. U. 8S. Nat. Mus., XXII, p. 


894. Monotype: Unio stagnorum Dautzenberg. 
Beaks unsculptured except for minute, concentric striz. 


The subgenus Levirostris Simpson was originally placed under the 
South American genus Diplodon, a genus otherwise unknown in Africa. 
We hesitate to accept this classification for the reason that in all other 
characters the shell agrees well with Celatura. In some species of 
Celatura, such as C’.. rotula, the beaks have only faint, though still legible 
traces of tubercles. Temporarily, therefore, until the soft anatomy can 
give evidence, we subordinate Levirostris to Celatura. 


Celatura (Levirostris) stagnorum (Dautzenberg) 
Plate XX XIII, Figures 1, la, 1b 


Unio stagnorum DavuTzENBERG, 1891, Bull. Ac. Sci. Belgique, (8) XX, (1890), 
p. 5/2, Pl. 1, figs. 7-10. 

Cezlatura stagnorum Dautzenberg. C. R. Barremr, 1913, Ann. Soc. Zool. 
Malacol. Belgique, XLVII, (1912), p. 111. | 

Diplodon (Levirostris) stagnorum Dautzenberg. Simpson, 1900, Proc. U.S. Nat. 
Mus., XXII, p. 894; 1914, ‘Descript. Cat. of Naiades,’ p. 1309. 

Between Vivi and Isangila near the confluence of the Mpakassa (type locality; 
E. Dupont Coll.). Boma (De Jong Coll.). 


Zambi (Lang and Chapin Coll.). Boma (J. Bequaert Coll.). 


The shell is thin, subtriangular, the height about 67 to 74 per cent of the length, 
rather convex; deep olive-buff, the lower half or less colonial buff. The dorsal margin 
is only slightly conyex; anterior end narrowly rounded; posterior margin nearly 
straight, oblique, almost as long as the dorsal margin; the basal margin is convex, the 
curvature greater toward the ends, slight (or sometimes nearly straight) in the middle. 
The beaks are small, moderately elevated, slightly in advance of the anterior fourth 
of the length; they are eroded in even the smallest specimens seen (18 mm. long, the 
eroded areas 2.1 mm. long); no sculpture except thread-like concentric striz is visible. 
Posterior ridge rounded. Posterior slope very wide, flattened or slightly concave. 
The surface is finely striate, the strize laminiferous toward the margins and on the 
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posterior slope. Color ecru-olive with faint green rays on the posterior convexity and 
slope. The interior is light blue. Pseudocardinal teeth thin, compressed; in the 
right valve double, of equal length, but the lower one is thicker and much higher. 
The edges are weakly crenulate. The left valve has a single, rather high pseudo- 
cardinal and a slight widening of the narrow interdental area below the beaks. The 
lateral teeth are thin, rather short but well developed, double in the left, single in the 
right valve. The hinge line is rather strongly curved. The anterior adductor scar is 
well impressed, the scar of the foot protractor small, separate. The ligament is narrow.. 
Length, 44.0 mm.; height, 30.0 mm.; diameter, 17.0 mm. 


hi eee ee See 5 ue 16.0 
“41.0 oa ee as 16.0 
PE EEA 2 *. ZOO 7" 18.0 


The elevated, triangular shape of this thin species is characteristic. 
Beak sculpture, if present, must occupy an extremely small space. 

Most specimens are more or less colored by the iron deposit, as shown 
in Dautzenberg’s excellent figures; when cleaned of this the shell is 
deep olive buff in the older part, becoming straw or colonial buff in the 
last half or third of the height. 


Celatura (Levirostris) stagnorum bome, new subspecies 
Plate XX XIII Figures 2 and 2a 

Congo River at Boma (J. Bequaert Coll.). 

The shell is similar to C. stagnorum except that on both sides of the eroded beaks 
there is well-developed corrugation running toward the hinge-margin. 

Length, 38 mm.; height, 26 mm.; diameter, 12.5 mm. 

The sculpture of this form would not be considered of much im- 
portance were it not entirely absent in long series of C. stagnorum from 
Zambi, and several from. Boma. 


Celatura (Levirostris?) rotula, new species 
Plate XX XIII, Figures 5 and 5a 


Congo River at Leopoldville (J. Bequaert Coll.). 


The shell is thin, very broad, moderately convex. The dorsal and basal margin 
are somewhat convex; the anterior end rather narrowly rounded; posterior end 
straight in its upper part, then broadly rounded. The beaks are small, project but 
little and are eroded in the type; on the anterior side there are a few short, curved 
corrugations running foward the hinge. ‘The rest of the shell is smooth except for 
numerous narrow, irregular corrugations diverging upward from the rounded, posterior 
ridge. Surface is glossy, becoming dull and slightly laminate at the ends. Color 
ecru-olive, varying toward lighter or greener, the posterior slope duskier, with one 
or two green rays. The interior is very pale blue. Hinge line gently curved. Pseu- 
docardinal teeth are long and very much compressed; in the right valve two, sub- 
equal; in the left single. Laterals are short, comprestitl ane anterior adductor 


sear is a little impressed. 
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Length, 46.5 mm.; height, 37.0 mm.; diameter, 20.6 mm. Type. 
Mbt 450 ites BAD a 20.0 Paratype. 
This fine mussel stands close to Unio essoensis Chaper, of Assinie, 
but it differs by the decidedly narrower anterior end. U. nguigmiensis 
Germain and U. jeanneli Germain (= U. jourdyi Germain) resemble it in 
outline; they have coarsely tubercular beaks like C. xgyptiaca. C. 
stagnorum appears related to this species by the shape and texture, and 
until the beaks are known we refer rotula to Levtrosiris. 


Other Species of Celatura Recorded from the Belgian Congo 


Celatura xgyptiaca (Cailliaud) 
Text Figure 89 


Unio xgyptiacus CAILLIAUD, 1827, ‘Voyage 4 Méroé,’ IV, p. 268; 1823, Atlas, 
II, Pl. ux1, figs. 6-7 (type locality: Joseph’s Canal, Lower Egypt). H. Apams, 1886, 
Proc. Zool. Soc. London, p. 376. EH. A. Smrru, 1888, op. cit., p. 56. J. THIELE, 1911, 
‘Wiss. Ergebn. D. Z. Afr. Exp. (1907-08),’ III, p. 212. 

Margarita (Unio) egyptiacus Cailliaud. I. Lea, 1838, ‘Synopsis of Naiades,’ 24 
Ed., p. 21. 


Fig. 89. Celatura xgyptiaca (Cailliaud). Nile. 


Nodularia (Celatura) egyptiaca Cailliaud. Simpson, 1900, Proc. U.S. Nat. Mus.,. 
XXII, p..821; 1914, ‘Descript. Cat. of Naiades,’ p. 1019. 

Unio pumilus “Ziegler” JickEit, 1874, Nova Acta Ac. Nat. Cur. Dresden, 
XXXVII, 1, p. 272 (as a synonym of U. xgyptiacus).1 

Celatura egyptiaca Cailliaud. C. R. Barrerr anp F. Haas, 1915, Zool. J ahrb., 
Abt. Syst., XX XVIII, p. 382, Pl. xxv1, figs: 7a-f. 

Lake Albert: recorded without more definite locality from that lake (S. Baker 
Coll.) by H. Adams and E. A. Smith; Kassenje (Schubotz Coll.). 

A. T. de Rochebrune has listed this species from Mokaka, French Congo. We 
have seen no specimens from within our limits. 

As this species is the type of the genus Czlatura we are figuring a specimen from 
the Nile to show the typical beak sculpture (Fig. 89). 


eee 


_ According to Germain (1922, ‘Voy. Zool. Gadeau de Kerville Syrie, Moll. T : 
and others, Unio eucyphus Bourguignat (1857, Rev. Mag. Zool., IX, st 19, PL IIt, figs. eee 
ie me Scamander River, Anatolia, is a synonym of Celutura xgyptiaca and came most probably from 
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Celatura (?) araneosa (A. T. de Rochebrune) 

Zairia araneosa A. T. DE ROCHEBRUNE, 1886, Bull. Soc. Malacol. France, III, 
pe ist. 

Nodularia araneosa A. T. de Rochebrune. Srmpson, 1914, ‘Descript. Cat. of 
Naiades,’ p. 1045. 

Gancini or Nganchu, on the right bank of the Congo River (type locality; 
Thollon Coll.). 

Celatura (?) béhmi (E. v. Martens) 


Unio béhmi E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth., 
p- 2238, PL wit, dig. 2: 

Nodularia (Czlatura) bohmi E. v. Martens. Simpson, 1900, Proc. U. 8. Nat. 
Mus., XXII, p. 823; 1914, ‘Descript. Cat. of Naiades,’ p. 1036. 3 

Lake Tanganyika: near Karema (type locality; Béhm and Reichard Coll.). 


Czlatura calathus (Bourguignat) 


_ Unio calathus Boureuienat, 1889, ‘Esp. Nouv. Ouk. Tanganika,’ p. 23. E. v- 
Marrens, 1897, ‘Deutsch Ost Afr., 1V, Beschalte Weichth.,’ p. 224. 

Nodularia calathus Bourguignat. Stimpson, 1900, Proc. U.S. Nat. Mus., XXII, 
p. 824; 1914, ‘Descript. Cat. of Naiades,’ p. 1044. 

Lake Tanganyika: originally described from that lake without more definite 
locality. 

Celatura charbonniert (Bourguignat) 

Unio charbonnieri Bourauianat, 1886, ‘Nouv. Malacol., I, Un. et Inid. Tan- 
ganika,’ p. 9; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xx, figs. 1 and 2. GERMAIN, 
1911, Bull. Mus. Hist. Nat. Paris, p. 440; 1908, ‘Rés. Scientif. Voy. Afrique Foa,’ 
p. 679. : 
Nodularia (Czlatura) charbonnierit Bourguignat. Simpson, 1914, ‘Descript. Cat. 
of Naiades,’ p. 1024. 

Unto coulboist BourauiIenatT, 1886, ‘Nouv. Malacol., I, Un. et Irid. Tanganika,’ 
p. 12; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xx, figs. 3 and 4. 

Unio dromauxi BourGuIGNAT, 1886, ‘Nouv. Malacol., I, Un. et Irid. Tanganika,’ 
p. 17; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xx1, figs. 1 and 2. 

Lake Tanganyika: western shore of the lake, north of the Lukuga River (type 
locality of all three forms here regarded as synonyms). 


Cxlatura gereti (Preston) 


Unio gereti Preston, 1910, Ann. Mag. Nat. Hist., (8) VI, p. 61, Pl. rv, fig. 9. 
Unio (?) gereti Preston. Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 727. 
Lake Tanganyika: originally described from the lake without more definite 


locality. 
Celatura poirieri (A. T. de Rochebrune) 


Zairia poiriert A. T. DE RocHEBRUNE, 1886, Bull. Soc. Malacol. France, III, p. 


tf: ° i 
Nodularia potrieri A. T. de Rochebrune. Simpson, 1914, ‘Descript. Cat. of 


Naiades,’ p. 1045. | 
Gancini or Nganchu on the right bank of the Congo River (type locality; Thollon 


Coll.). 
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— Czlatura putzeysi (Preston). 


pane (Nodularia) subnigra Preston, 1909, Ann. Mag. Nat. Hist., (8) IV, p. 89, 
Pl. rv, fig. 5. Not Unio subniger I. Lea, 1857. 

Nodularia subnigra Preston. Simpson, 1914,. Sch al o Cat. of Naiades,’ p 
1042. : 
Unio (Nodularia) putzeysi Preston, 1912, The Nautilus, XXVI, p. 20. 

Lower Belgian Congo (type locality). 
This species appears to be closely related to C' . elegans (A. T. de Pe giebrane). 


Celatura randabeli (Bourguignat) : 
Unio randabeli BouRGUIGNAT, 1886, ‘Nouv. Malacol., I, Un. et Irid. Tanganika,’ 
p. 22; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xx1, figs. 3 aul 4. 
Nodularia (Cxlatura) randabeli Bourguignat. Sueur. 1900, Proc. U. S. Nat. 
Mus., XXII, p. 822; 1914, ‘Descript. Cat. of Naiades,’ p. 1024. 
Lake Tanganyika: western shore, north of the Lukuga River (type locality). 


Celatura sordida (A. T. de Rochebrune) 


Zairia sordida A. T. DE ROCHEBRUNE, 1886, Bull. Soc. Malacol. France, III, p. 
12. Simpson, 1900, Proc. U. 8. Nat. Mus., XXII, p. 862. 

_ Nodularia sordida A. T. de Beh iene. SIMPSON, 1914, ‘Deseript. Cat. of 
Naiades,’ p. 1045. 

Gancini or Nganchu, on | the right bank of the Congo River (type locality; 
Thollon Coll.). 

PSEUDAVICULA Simpson 

Pseudavicula SIMPSON, 1900, Proc. yes S. Nat. Mus., XXII, p. 860. Monotype: 
Unio johnstoni EB. A. Smith. 

Shell with a well-developed anterior and posterior dorsal wing; dorsal line 
strongly incurved; beaks full, not high; a high, down-curved posterior ridge run: to 
the posterior basal point, and between this point and the posterior point of the wing 
the outline is deeply incurved; base and lower part of anterior end rounded; curface 
slightly sculptured with concentric ridges; beak sculpture not known. Anterior.tooth 
of left valve elongate, slightly corrugated, that of the right double; laterals in left 
double, single in the right, straight, elongated, thin, and prominent. Animal unknown 
(after Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1190). 


vey one species is known. 


Pseudavicula johnstoni (i. A. Smith) 
Text Figure 90 


Unio EMciapivia) johnstont EK. A. Smiru, 1893, Proc. Zool. Soc. London, p. 640, 
Pl. uix, figs. 18-20. E. v. Marrens, 1897, “Deutsch Ost Afr., IV, Beschalte Weichth..,’ 
p. 240. 
; Pseudavicula elastin E, A, Smith. Simpson, 1900, Proc. U. 8. Nat. Mus., 
XXII, p. 861; 1914, ‘Descript. Cat. of Naiades,’ p. 1190. Grrmarn, 1909, Arch. 
Zool. Exp. Gen. XLI, p. 127, fig. 57. 


Lake Nigeha: onal described from hat lake without more definite locality 
(R. Crawshay Coll.). | 
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: Off Lukonzolwa in Lake Moero (Stappers Coll.). Stappers obtained 
it at several other places in the lake and also in the Luapula River at 
Kachiobwe. 


Fig. 90. Pseudavicula johnstont (Smith). Lukonzolwa Lake Moero. 


This peculiar mussel has been compared to Hyriopsis bialata Simp- 
son (= Unio delphinus Gruner) and to Prisodon obliquus (Schumacher). 
Whether it is related to the Oriental genus or the South American re- 
mains doubtful. By the bialate form it approaches Pseudospatha, 
which is otherwise quite different. | 

The specimen figured is 50 mm. long. 


Unionide of Doubtful Affinity 


The following species of ‘‘ Unio,” all described by Bourguignat from 
the western shore of Lake Tanganyika, north of the Lukuga River, 
have not been figured, and it is impossible to place them in the modern 


genera. . 
Unio bri owxt Bourauianat, 1886, ‘Nouv. Malacol., I, Un. et Inid. Tanganika,’ 
p. 13. . ree 

Unio guillemeti BouRGUIGNAT, 1886, op . cit., p. 15. 

Unio josseti BouRGUIGNAT, 1886, op. cit., p. 19. 

Unio jouberti BouRGUIGNAT, 1886, op. cit., p. 8. 
Unio lavi erianus Bourcuianat, 1886, op. cit., p. 14=Unio lavigerinus SIMP- 
son, 1900, Proc U. 8. Nat. Mus., XXII, p. 862. 

Unio menardié, BouRGUIGNAT, 1886, op. cit., p. 20. 

Unio moineti Bourcutenat, 1886, op. cit., p. 11. Sige Fa 

Unio vinckei BOURGUIGNAT, 1886, op. cit., p. 18. 

Unio visserti BouRGUIGNAT, 1886, op. cit., p. 21. 


Mutelide 


Platiris I. Lwa, 1838, Trans. American Phil. Soc., N.S., VI, pp. 118 and 141. 
Lea’s genus Platiris included the Mutelide known at its date. 
Mutelide and Mycetopine H. anp A. Adams, 1858, ‘Gen. Recent Moll.,’ II, 


pp. 505 and 504. 
Iridinide BourcuiGNnat, 1886, ‘Nouv. Malacol., I, Un. et Irid. Tanganika,’ p. 24. 
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Pliodontide A. T. pe RocuEBrune, 1904, Bull. Mus. Hist. Nat. Paris, p. 342. 

Shell resembling that of the Unionide. In the African forms the teeth, when 
present, are taxodont. The beak-sculpture affords no reliable family-characters, 
since some specics of Aspatharia have a zigzag sculpture similar to that of certain 
Unionide. 

“Diaphragm complete, formed anteriorly by the gills, posteriorly by the mantle. 
Anterior end of inner gill in contact with the palpi. Branchial and anal siphons 
sharply separated from one another; the canal open or closed above, but there is never 
a supra-anal opening. Gills with very indistinct and intercommunicating water 
tubes, or with well-developed water tubes. Marsupium only in the inner gills’’ (A. 
E. Ortmann, 1911, The Nautilus, XXIV, p. 129). Labial palpi large, rounded below. 
Dicecious so far as known. 


The Mutelidee have been divided by Ortmann! into two subfamilies, 
as follows. 


MutTELIN«#, in which the marsupial gill has well-developed, continu- 
ous septa forming well-defined water tubes, the non-marsupial gills 
also with distinct water tubes. The larva is a lasidium in the South 
American Anodontites, but is unknown in African genera. This group 
comprises genera with anodont or taxodont hinges. 


 Hyruna, having interlamellar connections interrupted, standing in 
rows, forming incomplete, communicating water tubes in the marsupial 
gills, the non-marsupial with poorly developed, scattered interlamellar 
connections. The larva is a glochidium. This subfamily comprises four 
South American genera having schizodont hinges. We provisionally add 
the African Pseudospatha. : 


Among the African Muteline the chief divergence in anatomic struc- 
ture as now known is in the degree of concrescence of the margins of the 
mantle, as follows. 


I.— Mantle concrescent below the branchial orifice for one-fourth to 
about half of the basal length. Genera Mutela and Iridina. 


Mutela rostrata: about half of the lower margins concrescent. See Troschel, 1847, 
Archiv f. Naturgesch., XIII, 1, p. 273; Clessin, 1875, Malakoz. Blatter, XXII, pp. 
24-25, Pl. 1, fig. (as Iridina celestis Lea). 

Mutela (Chelidonopsis) hirundo and carrei: nearly half of the lower margins con- 
crescent. ‘See Germain, 1909, Arch. Zool. Expér. Gén., XLI, pp. 4-34. 

Mutela nilotica: margins concrescent for at least one-third of the lower border. 
See Deshayes, 1827, Mém. Soc. Hist. Nat. Paris, III, pp. 1-16, Pl. i hang, 1835, 
Nouv. Ann. Mus. Paris, IV, pp. 315-316. 

Iridina (Cameronia) spekit: one-fourth of the lower margins concrescent. See 
Pelseneer, 1886, Bull. Mus. Hist. Nat. Belgique, IV, pp. 116-128. 


1A. EK. Ortmann, 1911, The Nautilus, XXIV, p. 1380. 
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II.—Mantle very shortly concrescent below the branchial orifice. 
Genus Aspatharia, subgenus Spathopsis.' . 

Aspatharia (Spathopsis) wahlbergi: See Ortmann, 1918, The Nautilus, XXXIT, 
pps 11-7. 

Aspatharia (Spathopsis) rubens: See Rang, 1835, Nouv. Ann. Mus. Paris, LV, 
pp. 315-316; Troschel, 1847, Archiv f. Naturgesch., XIII, 1, pp. 273-274, Pl. v1, 
fig 2: 

Aspatharia (Spathopsis) rubens cailliaudi: See Clessin, 1875, Malakoz. Blatter, 
XXII, pp. 22-24, Pl. 1, fig. 2. 


I1I.—Mantle entirely open between branchial and pedal orifices. 


Genus Aspatharia proper. | 
Aspatharia kamerunensis: See Ortmann, 1910, The Nautilus, XXIV, pp. 39-42. 
Aspatharia sinuata: Specimens from Avakubi, examined by us. 


Key to African genera of Mutelide 


1. The straight hinge has a narrow ridge in place of lateral teeth, a ledge diverging 
from the beaks forward representing pseudocardinals; shell thin, strongly 


compressed, polished, bialate..................-. Pseudospatha Simpson. 

Hinge toothless, or with only a low blunt projection under the beaks ..... ine 8 
Hinge having a series of many short teeth (Ea rawomie ces hao it sah 

2. Hinge-plate abruptly or obliquely terminated posteriorly by a rather deep tri- 
angular sinulus; shell oval or oblong............+. Aspatharia Bourguignat. 
Hinge-plate not abruptly terminated posteriorly; shell rather long and narrow 

OF WeU@essDRIed.. oho ls ery ces oe ee an orn ee Mutela Scopoli. 


3. Hinge-plate narrow, the teeth weak and short, mainly anterior to the beaks. 
Some species of Mutela Scopoli. 


Hinge-plate and teeth well or strongly AEVElOPEU 6 a agek oe 2 ss Tridina Lamarck. 


Mutelinz 


AspatTHarRia Bourguignat | 


Spatha subgenus Aspatharia BOURGUIGNAT, 1885, ‘Esp. Nouv. Ouk. Tanganika,’ 
p. 14. Monotype: Margaritana vignouana Bernardi = Anodonta rugifera Dunker. 

Asphataria ‘Bourguignat” A. T. DE ROCHEBRUNE AND GERMAIN, 1904, Mém. 
Soc. Zool. France, XVII, p. 24. Misspelling of Aspatharia Bourguignat. 

Mutelinz: with oblong or oval shell and toothless hinge-plate, which is more or 
less abruptly terminated posteriorly by the deep triangular sinulus, and often has a 
low, blunt, toothlike prominence under the beak of the left valve. Scar of the foot 
protractor muscle of moderate or large size, and lengthened in the direction of the shell 
axis. Mantle margins either shortly concrescent below the branchial orifice or open 


from branchial to pedal orifices. 
The genus is exclusively Ethiopian, extending also along the valley 


of the Nile into Lower Egypt. 


1Aspatharia chaiziana seems to us to belong by conchological characters to Spathopsis, but the 
mantle is entirely open below, according to Rang (1835, Nouv. Ann. Mus. Paris, IV,,.p. 307, Pls. XXvIlII 
and xx1x)—a character of Aspatharza proper. The possibility of breakage of a short mantle connection 
is to be considered, or perhaps the character is more variable than we how suppose. 
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Aspatharia-is here used as the next available name to replace the 
generic name Spatha of recent authors. Spatha was originally proposed 
by Lea for the single species nzlotica Sowerby.! It was thus a monotypic 
genus. Lea subsequently? added Anodonta rubens Lamarck, which has 
generally been considered the type of Spatha. Since the species nilotica 
is a Mutela, Spatha becomes a synonym of that earlier genus, and we 
are compelled to substitute Aspatharia, which was the first name based 
Las a member of the genus under consideration. 


Subgenera of Tee | 


1. Subgenus Aspatharia, proper. Beaks corrugated, the corruga- 
tions diverging in very broadly A-shape. ‘The rest of the oblong, 
moderately convex valves may be smooth or corrugate-tuberculate. 
Mantle margins wholly open between branchial and pedal eres. 
Type: Margaritana vignouana Bernardi. 

2. Subgenus Spathopsis Simpson. Beaks having short, concen- 
tric waves, the rest of the oblong or oval, moderately convex valves 
smooth, or rarely having some corrugations on the posterior slope or 
borders. Lunule very narrow, its border slightly higher in the right 
valve. Mantle margins very shortly concrescent below the branchial 
orifice. Type: Anodonta guillaini Récluz. | 

3. Subgenus (?) Arthropteron A. T. de Rochebrune. Beaks and 
soft parts unknown. Valves oval, smooth, moderately convex. Lunule 
large, lanceolate. Type: Arthropteron ouassouloui A. T. de Rochebrune. 

4. Subgenus Brazzea Bourguignat. Beaks and soft parts un- 
known. Valves oval, much inflated, thin and lustrous; the thin, 
irregular margin of the left valve projects slightly above the right in 
front of the beaks in perfect examples. Type: Brazzxa anceyi Bour- 
guignat. | | 

5. Subgenus (?) Moncetia Bourguignat. Beaks and soft parts 
unknown. Valves oblong with blunt ends, very much compressed and 
flattened; surface dull. Type: Moncetia anceyi Bourguignat. 

The third, fourth, and fifth of these groups probably contain a 
single species each. Arthropteron seems to differ from the rubens group 
of Aspathariz only by its large lunule, a character of rather minor im- 
portance, possibly abnormal. It is somewhat curious that de Roche- 
brune repeatedly speaks of this lunular area as posterior, while his figure 
shows that it is anterior to the beaks. 


11838, Trans. American Phil: Soc., N.S., VI, p. 118. 
20p. cit., p. 141. 
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Moncetia has-the distally truncate hinge-plate of Aspatharia. The 
muscle impressions are imperfectly shown in the figure, and were not 
mentioned in Bourguignat’s observations. The strong lateral:compres- 
sion appears to be slight ground for distinction from Aspatharia, and the 
subgenus may prove superfluous. From the figures given, there seems 
to be only one species. : sci 

 Brazzexa of Bourguignat is apparently a more distinct group, its 
rank to.be governed by considerations of the soft anatomy It has the 
deep sinulus of Aspatharia, terminating the hinge-line abruptly. The 
thin dorsal margin of the right valve projects a little above the left in 
front of the beaks, whilst in the rubens group of Aspatharia the left 1s 
slightly higher. Von Martens’ remark! that the relations of the valves 
are as in Corbula goes far beyond Bourguignat’s explicit statement. 
There is probably only one species of the subgenus Brazzexa, character- 
ized by the strongly inflated, thin and lustrous shell. 7 

Chambardia Bourautanat (1890, Bull. Soc. Malacol. France, VII, 
p. 304; type by present designation: Chambardia letourneuxt Bourguig- 
nat, the first species) is unknown to us by specimens. Possibly it also 
belongs in Aspatharia. Five species have been described: C. bourguignati 
“Tetourneux”? Bourauienat (1890, op. cit., p. 313, Pl. vu, fig. 6); C. 
letourneuxi BoureuignaT (1890, op. cit., p. 307, Pl. vu, figs. 1-2); 
C. locardiana BourcurienatT (1890, op. cit., p. 310); C. pharaonum Bour- 
GuianaT (1890, op. cit., p. 312); and C. rhynchordea BoURGUIGNAT 
(1890, op. cit., p. 309, Pl. vu, figs. 3-5). All were found subfossil in 
Lower Egypt. | 7 vo 

: di | Subgenus ASPATHARIA, proper 

The following species appear to belong in this group. — 

Aspatharia chapini Pilsbry and Bequaert. See p. 416. he: 

Aspatharia corrugata (Dautzenberg) =Spatha corrugata DAUTZENBERG, 1893, 
Journ. de.Conchyl., XLI, p. 50, Pl. vit, fig. 5. Srmmpson, 1914, ‘Descript. Cat. of 
Naiades,’ p. 1348. Niari River, French Congo. _ 

Aspatharia dahomeyensis (1. Lea) = Anodonta dahomeyensis I. Lea, 1859, Proc. 
Ac. Nat. Sci. Philadelphia, XI, p. 154; 1860, ‘Observ. Unio,’ Vi Defoe, 
fig. 141. . Anodonta senegalensis I. Lua, 1859, Proc. Ac. Nat. Sci. Philadelphia, XJ, 
p. 154; 1860, ‘Observ. Unio,’ VII, p. 78, Pl. X11, fig. 140. Mutelina senegalica. 
JoussEAUME, 1886, Bull. Soc. Zool. France, XI, p. 488. Spatha dahomeyensis SIMP- 
son, 1914, ‘Descript. Cat. of Naiades,’ p. 1341. Dahomey and Senegal. 

Aspatharia decorset (Germain) =Spatha (Leptospatha) decorsei Germain, 1904, 
Bull. Mus. Hist. Nat. Paris, p. 469; 1908, in A. Chevalier, ‘L’ Afrique Centrale 
Frangaise,’ p. 557, Lith. Pl., fig. 5. Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 
1339. Mamun, Senussi Country, French Equatorial Africa. 


1E, von Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 258. 
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Aspatharia decorset var. persinuata (Germain) =Spatha decorset var. sinuata 
Germain, 1904, Bull. Mus. Hist. Nat. Paris, p. 470. Spatha decorser var. persinuata 
Germain, 1908, in A. Chevalier, ‘L’ Afrique Centrale Francaise,’ p. 558, fig. 93 (on 
p. 559). Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1840. Mamun, Senussi 
Country, French Equatorial Africa. 

Aspatharia divaricata (E. v. Martens)=Spatha divaricata E. v. Martens, 
1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 250, PL yi, fe. 15. Simin 
River near Massansa, on the Speke Gulf of Lake Victoria. 

Aspatharia droueti (Chaper) =Spatha droueti Cuapmr, 1885, Bull. Soc. Zool. 
France, X, p. 43, Pl. 1, figs. 1-8. Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1323. 
Cania River, Assinie. 

Aspatharia droueti var. roseotincta (Dautzenberg) =Spatha (Leptospatha) droueti 
var. roseotincta DAUTZENBERG, 1921, Rev. Zool. Afric., IX, p. 174. Dume River, an 
affluent of the Kadei, Cameroon. 

Aspatharia flava Bor and Bequaert. See p. 418. 

Aspatharia fourtaui (Pallary) =Spathella fourtaut Pauuary, 1903, Bull. Inst. 
Egyptien, (4) ITI, (1902), p. 96, Pl.1, fig. 3. Spatha fourtaui Simpson, 1914, ‘ Descript. 
Cat. of Naiades,’ p. 1332. White Nile. Spatha fourteauwt Dupuis, 1923, Ann. Soc. 
Zool. Belgique, LIII, (1922), p. 82 (claims it to be a young A. marnoi (Jickeli), 
which seems doubtful to us). 

Aspatharia kamerunensis (B. Walker) =Spatha (Aspatharia) kamerunensis B. 
WaLKER, 1910, The Nautilus, XXIV, p. 38, Pl. 111, figs. 1-2. Simpson, 1914, ‘ Descript. 
Cat. of Naiades,’ p. 1349. Kribi River, 17 miles from Efulen, Cameroon. 

Aspatharia mabillei (Jousseaume) =Spatha mabillei JousspAuUME, 1886, Bull. 
Soc. Zool. France, XI, p. 495, Pl. xiv, figs. 2-2a. Simpson, 1914, ‘Descript. Cat. of 
Naides,’ p. 1824. Kora, Senegambia. 

Aspatharia mabillei var. mamounensis (Germain) =Spatha mabillet var. ma- 
mounensis GERMAIN, 1907, Bull. Mus. Hist. Nat. Paris, p. 67; 1908, in A. Chevalier, 
‘L’ Afrique Centrale Francaise,’ p. 556, fig. 92. Simpson, 1914, ‘Descript. Cat. of 
Naiades,’ p. 1825. Mamun River, Senussi Country, French Equatorial Africa. 

Aspatharia pfeifferiana (Bernardi) = Margaritana pferfferiana BERNARDI, 1860, 
Journ. de Conchyl., VIII, p. 331, Pl. x11, figs. 1-2. Spatha pfeifferiana Simpson, 
1914, ‘Descript. Cat. of Naiades,’ p. 1341. Spatha pfeifferi GmrmMain, 1908, in A. 
Chevalier, ‘L’ Afrique Centrale Francaise,’ p. 560. Gaboon. 

Aspatharia protchei (A. T. de Rochebrune). See p. 415. 

Aspatharia rugifera (Dunker) =Anodonta rugifera Dunxmr, December, 1858, 
Malakoz. Blatter, V, p. 225. Margariiana vignouana Bernarpti, March, 1859, Journ., 
de Conchyl., VII, p. 302, Pl. x, fig. 1. Unio vignonana Rexrve, 1865, ‘Conchol. 
Iconica,’ XVI, Unio, Pl. xxv, fig. 120. Spatha (Aspatharia) vignoni GerMatn, 
1909, Arch. Zool. Expér. Gén., XLI, p. 57. Spatha (Aspatharia) vignoniana Simpson, 
1914, ‘Descript. Cat. of Naiades,’ p. 1347. Lake near the Como River, Gaboon. 
From Dunker’s account it is clear that he described specimens received from Bernardi 
and which the latter named vignowana. 

Aspatharia sare (Preston) = Mutela sare Preston, 1913, Rev. Zool. airic. LI, 
1, p. 61, Pl. vi, fig. 6. Shire River, near its outlet from Take Nyasa. 

‘Aa paints semicorrugata (Preston). See p. 419. 

Aspatharia sinuata (E.v. Martens). See p. 417. 

Aspatharia stuhlmanni (E. v. Martens). See p. 419. 
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Aspatharia stuhlmanni var. comoensis (Germain) =Spatha stuhlmanni var- 
comoensis GERMAIN, 1908, Bull. Mus. Hist. Nat. Paris, p. 127. Spatha stuhlmannt 
var. comoeensis GERMAIN, 1908, Journ. de Conchyl., LVI, p. 114, Pl. 111, fig. 12. Sime- 
son, 1914, ‘Descript. Cat. of Naiades,’ p. 1338. Comoe River, Ivory Coast. This 
may be specifically distinct from stuhlmannt. 

Aspatharia subreniformis (Sowerby) =Anodon subreniformis SowERBY, 1867, 
‘Conchol. Iconica,’ XVII, Anodon, Pl. xtv, fig. 50. Spatha subreniformis SIMPSON, 
1914, ‘Descript. Cat. of Naiades,’ p. 1840. Lake Nyasa. 


Aspatharia protchei (A. T. de Rochebrune) 
Plate XXXIV, Figures 1, la, 2, 3, and 3a 


Spathella protchei A. T. pz RocHEBRUNE, 1886, Bull. Soc.Malacol. France, ITI, 
p. 8 (type locality: Mokaka, French Congo). Bourevienat, 1889, ‘Moll. Afrique 
Equator.,’ p. 196. ) 

Spatha (Leptospatha) protchei A. T. de Rochebrune. GERMAIN, 1909, Bull. Mus. 
Hist. Nat. Paris, p. 543, Pl. viit, fig. 46 (Bounji, in the Alima River, French Congo). 

Spatha protchei A. T. de Rochebrune. Simpson, 1914, ‘Descript. Cat. of Naiades,’ 
p. 1337. 

Spatha cryptoradiata Purzmys, 1898, Ann. Soc. Malacol. Belgique, XX XIII, 
Bull. Séances, p. xxvii, figs. 14 and 15. Gurmarn, 1913, Bull. Mus. Hist. Nat. Paris, 
p. 357 (in the Lobay River at M’Baiki, French Congo). C. R. Berrcer, 1913, Ann. 
Soc. Zool. Malacol. Belgique, XLVII, (1912), p. 111. Simpson, 1900, Proc. U. 5. 
Nat. Mus., XXII, p. 900; 1914, ‘Descript. Cat. of Naiades,’ p. 1337. 

Leopoldville in the Stanley Pool (type locality of S. cryptoradiata Putzeys). 
Specimens bought from natives at Banana (P. Hesse Coll.). 


Stanleyville (H. Lang and J. Bequaert Coll.). 

An oblong, not very thick shell, only slightly higher behind than in 
front, the basal margin straightened, the beaks at or near the anterior 
third of the length. The most perfectly preserved shells show a fine, 


Fig. 91. Aspatharia protchei (Jousseaume). Stanleyville. X 2. 


beautifully regular corrugation, broadly V-shaped at the beaks, the 
anterior members short, the posterior extending some distance, some- 
times as much as 15 mm. along the posterior ridge (Fig. 91, a young 
shell 31 mm. long). The young shells are therefore very similar to A. 
divaricata (v. Martens), based upon a young specimen. In many 
examples little or nothing of this corrugation can be seen. On the median 


416 \ Bulletin American Museum of Natural History - [Vol. LII1 
part of the valve the periostracum has a sculpture of minute concentric 
strie interrupted by narrow smooth or striate rays, as though a comb 
had been drawn toward the beaks when the strie were soft. Such 
sculpture is found in many fresh-water mussels. In some specimens the 
radii are wanting. Coarse sculpture of the posterior slope diverging 
from the posterior ridge, such as Putzeys figures for cryptoradiata, is an 
occasional but inconstant feature. The interior is faintly pink and blue. 
Length of the hinge from beaks to sinulus is contained 2% times in that of 
the shell. The muscle scars are but little impressed. 

Length, 67 mm.; height, 32 mm.; diameter, 20.5 mm. 

Tn OO pe) 5 18 

“We are unable to discriminate between A. pioichen and Spatha 
cryptoradiata Putzeys. The distinctions pointed out by Germain' do 
not appear to hold good, since in the same lot we find specimens agreeing 
with protcher together with others having the characters of cryptoradiata. 
The latter was found to be abundant in the Chari. 

A. sinuata and A. stuhlmannt of von is have the beaks farther 
forward than in A. protchet. 


Aspatharia chapini, new species. . 
Plate XXXIV, Figures 4 and 4a; Plate XLII, Figure 3 


Congo River at Leopoldville (J. Bequaert Coll.). 


_ The shell is moderately solid, rather inflated, squarish, highest at the posterior 
third, the height decidedly more than hal! of the length. Length-before the beaks 
contained about 34 times in the total length. The nearly straight dorsal and ventral 
margins converge anteriorly; anterior margin rounded, posterior steeply, obliquely 
truncate, rounded below. The posterior ridge is broadly rounded; above and parallel 
to it there is a low radial rib in the right valve, two in the left. On the posterior-dorsal 
slope there are a few short wrinkles diverging upward from the ridge. The periostra- 
cum is glossy, with weak growth lines, becoming dull and more or less laminiferous 
toward the base and ends, and minutely crinkled in places. In color it is a very deep 
brown on the polished portion, elsewherg blackish. The interior is vinaceous-pink, 
iridescent ‘posteriorly. The hinge, from beaks to sinulus, is contained 135 times in the 
total length, is very slightly curved, and quite obliquely truncate posteriorly, the 
sinulus rather semi-circular and not very deep. The ligament is partially immersed. 
The muscle sca~s are well impressed; foot protractor scar lengthened as usual; foot 
retractor scar small, separate. 

Length, 77.5 mm.; height at beaks, 39 mm.; at posterior third, 44 m.; diameter, 
28 mm. 


The short, squarish shape, very steep posterior truncation and 
rather inflated valves appear to be characteristic. Probably the upper 
slope will show more corrugation when younger or less extensively 
eroded individuals come to light. 

"11909, Bull. Mus, Hist. Nat, Paris, pp. 543-644. 
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Aspatharia sinuata (E. v. Martens) 
Plate XXXV, Figures 1-4; Plate XXXVI, Figures 1-3a 


Spatha sinuata K. v. Martens, 1883, Sitz. Ber. Ges. Naturf. Fr. Berlin, p. 73; 
1885, ‘Conchol. Mitth.,’ I, 5-6, p. 190, Pl. xxx1v, figs.5 and 6. Bourcutenat, 1889, 
‘Moll. Afrique Equator.,’ p. 196. Simpson, 1900, Proc. U.S. Nat. Mus., XXII, p. 899; 
1914, ‘Descript. Cat. of Naiades,’ p. 1333. 

Mutela lukuluensis Preston, 1918, Rev. Zool. Afric., III, 1, p. 61, Pl. v1, fig. 4. 

Mutela mathilde Preston, 1913, Rev. Zool. Afric., ITI, 1, p. 61, Pl. v1, fig. 7 
(type locality: Shiré River). 

In the Lubi and Lubilash Rivers, beiiean 5° and 6° S§. Gieaden Coll.; type 
locality not more definitely mentioned). Confluence of Lukulu and Luapula Hivos 
(type locality of M. lukuluensis Preston). | | 


Aba, abundant in the Aba River; Faradje; Medje (Lang and 
Chapin Coll.).. Avakubi, in the Aruwimi-Ituri River (J. Bequaert 
Coll.). 

Mr. Lang notes that this mussel i 1s frequently used as food by the 
natives in the region of Aba. 

An Aspatharia very abundant at Aba and Faradje agrees best with 
the account of A. sinuata (v. Martens), though some examples appear 
close to A. stuhlmanni (v. Martens) of the Upper Ituri River, therefore 
not far from our localities. The figure of A. stuhlmanni could pass for 
some of our ‘specimens, but, according to the description, the beaks are 
somewhat less anterior and the ligament is relatively longer. 

- Our shells are dingy blackish brown or blackish olive. When washed 
with oxalic acid to remove the iron stain, they vary from olive-brown to 
isabella color and more rarely honey yellow, in either case becoming 
bright or dark green toward the beaks, blackish or olive-brown poste- 
riorly. The middle or the anterior half shows more or less of the 
minute sculpture of rays composed of fine, looped, concentric costule, 
as seen in A. protchet and many other species. The contour is somewhat 
variable; in some specimens the dorsal and basal margins are nearly 
parallel, but more frequently the shell becomes higher posteriorly. 
These variations, as well as the variation in diameter, are shown 1 in the 
figures. 

The ened of the hinge-plate, from beaks to sinulus, is 48 to 44 
per cent of the total length. The anterior and visceral muscle impres- 
sions are rather deep. The internal color in Faradje shells is pale blue or 
rarely pale pink with olive to dull green stains. In those from Aba the 
pinkish tint is more frequent. There is not much iridescence. In a 
few individuals there is a distinct though low and blunt tooth under mine 


beak of the left valve. 
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Length, 77.5 mm.; height, 39.0 mm.; diameter, 27.0mm. Faradje. 


a 5A et) eee 8 
cree NY cles: tirana. 
e686 BAD AIR M 
ere HES 25.0 PS BOO Avakubi. 
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This species belongs to a group of medium-sized, oblong Aspathariz 
having rather dull nacre and divaricate beak sculpture, only rarely 
preserved in the adult stage on account of the erosion of this part. Usually 
there is a sculpture of rays composed of minute, festooned riblets in the 
median part of the valves. This group of very closely allied forms 
extends from West Africa—A. droueti (Chaper), Assinie—through the 
Congo basin to East Africa—A. divaricata (v. Martens), in the Lake 
Victoria region, and various forms in and about Lake Nyasa. The 
discrimination of species in this series is a perilous adventure. 


Aspatharia flava, new species 
Plate XLIII, Figures 3 and 3a; Plate XLIV, Figures 2 and 2a 


Medie, type locality; Aba; Faradje (Lang and Chapin Coll.). A 
specimen of this species was attached to a native anklet at Medje. 


The shell is solid, ovate, rather inflated, highest near the middle; beaks about 
at the anterior fourth of the length. The dorsal margin is somewhat arched, the 
beaks rather prominent but deeply eroded; basal margin weakly convex; anterior 
end broadly rounded; posterior end obliquely truncate, produced and rounded below. 
The posterior ridge is broadly rounded, the slope above it somewhat concave, having 
one (or several) very low cords radiating to the end, and near the beaks some short 
corrugations diverging backward and dorsad from the ridge. The surface has a 
varnish-like gloss and is rather weakly and irregularly marked with growth-wrinkles, 
the middle and forward half marked with very weakly raised rays. Color, from 
mustard yellow to old gold, more or less stained with burnt sienna. The interior is 
light pinkish cinnamon with some olivaceous spots and stains. The cavities of the 
beaks are unusually deep for this genus, the visceral muscle impressions not readily 
visible, being on the overhanging hinge plate. Length of the hinge from beaks to 
sinulus contained 2.6 to 2.7 times in the length. Posterior end of the hinge plate 
abruptly truncate by the deep, triangular sinulus. The muscle impressions are 
moderately impressed. Foot retractor impression small, separate. 

Length, 74.0 mm.; height, 46.0 mm.; diameter, 30.0 mm. Type. Medje. 

creek. he oD) 4 29.0 Paratype. Medje. 
ioe aGgO yo # 26.0 Aba. 


This form appears to resemble A. stuhlmanni var. comoensis (or 
comoeensis) (Germain) in general shape, color and solidity, but it differs 
by having the beaksmuch nearer the anterior end of the shell than in 
that form of the Ivory Coast. The height and diameter of the present 
species are also somewhat greater in shells of the same length. 
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In specimens which have only a small area eroded at the beaks, a 
well developed corrugation is seen anteriorly and posteriorly, or posteriorly 
only. The middle region, next to the eroded area, shows under the lens 
a fine concentric costulation, the costule irregular in greater or less 
degree. Ata rather early neanic stage, this species has therefore much 
the Aspatharia sculpture. 

The specimens from Aba, where it appears to be somewhat abundant, 
are all smaller than those from Medie. 

An apparently constant character of this species is that, as in A. 
rubens and some others, the right valve is higher than the left in the 
region of the small but distinct lunule. — 


Other Species of Aspatharia, proper, Recorded from the Belgian Congo 


Aspatharia semicorrugata (Preston) 


Spatha semicorrugata Preston, 1909, Ann. Mag. Nat. Hist., (8) VI, p. 90, Pl. rv, 
fig. 7. Srmpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1349. 
Lower Congo (type locality; no collector mentioned). 


Aspatharia stuhlmanni (EK. v. Martens) 


Spatha stuhlmanni E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte 
Weichth.,’ p. 260, fig. Simpson, 1900, Proc. U. 8S. Nat. Mus., XXII, p. 900; 1914, 
‘Descript. Cat. of Naiades,’ p. 1338 (locality incorrectly given as “Lake Albert 
Nyanza’’). 

Undussuma (type locality; Stuhlmann Coll.), in the region of the Ituri River; 
probably from the river itself and its affluents, for instance in the Duki River near 
Buessa in 1° 30’ N.; the detached valves are used as spoons by the Babira natives. 

This appears to be closely related to A. sinuata(v. Martens). 


Subgenus SpaTHopsis Simpson 


Lamellidens subgenus Spathopsis Stmpson, 1900, Proc. U.S. Nat. Mus., XXII, 
p. 857. Monotype: Anodonta guillaini Récluz. 

Spatha subgenus Spathella Boureuienat, December, 1885,‘ Esp. Nouv. Ouk. 
‘Tanganika,’ p. 14. Type by designation of Bourguignat (1889, ‘Moll. Afrique 
Equator.,’ p. 195, footnote): Spatha petersi KE. v. Martens. 

Leptospatha A. T. Da RocHEBRUNE AND GERMAIN, 1904, Mém. Soc. Zool. France, 
XVII, p. 25. Substitute for Spathella Bourguignat (December, 1885), not of J. Hall 
(November, 1885). Type by designation of Germain (1909, Arch. Zool. Expér. 
‘Gén., XLI, p 49, footnote): Spatha petersi EK. v. Martens. 

Mitriodon A. T. p= RocHEBRUNE, 1904, Bull. Mus. Hist. Nat. Paris, p. 462. Type 
‘by present designation: Mitrio on martini A. T. de Rochebrune. 

Spatha of authors, not of I. Lea, 1838. 


The following species belong in this group: 


Aspatharia (Spathopsis) adansoni (J ousseaume) =Spatha adansont JOUSSEAUME, 
1886, Bull. Soc. Zool. France, XI, p. 498, Pl. x1v, figs. 44a. Simpson, 1914, ‘ Descript. 
‘Cat. of Naiades,’ p. 1325. Diamuko River, near its confluence with the Senegal. 
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Aspatharia adansoni var. major (Germain) =Spatha adansoni var. major GER- 
MAIN, 1917, Bull. Mus. Hist. Nat. Paris, p. 517, fig. 5. Region of the Tchis, district 
of Mono, Dahomey. 

Aspatharia (Spathopsis) anataria (de Cristofori and Jan) = Anodonta anataria DE 
CRISTOFORI AND JAN, 1832, ‘Catal. Rer. Nat.,’ p. 8, and ‘Mantissa,’ p. 4. Spatha 
anataria Stupson, 1914, ‘Descript.'Cat. of Naiades,’ p. 1350. Egypt. 

Aspatharia (Spathopsis) arcuta (Cailliaud) = Anodonta arcuta CaILLiauD, 1828, 
‘Voyage A Méroé,’ Atlas, II, Pl. x1, figs.4and5; 1827, op. cit., IV, p. 263. Margarita 
(Anodonta) arcuata I. Lua, 1836, ‘Synopsis of Naiades,’ p. 54. Spatha arcuata SIMP- 
son, 1914, ‘Descript. Cat. of Naiades,’ p. 1336. Lower Egypt (canal de Joseph). 
 Aspatharia (Spathopsis) baikii (H. Adams) =Spatha baikii H. Apams, 1866, 
Proc. Zool. Soc. London, p. 447. Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1350. 
Niger. 

Aspatharia (Spathopsis) bellamyt eee = Spatha hellamyi JOUSSEAUME, 
1886, Bull. Soc. Zool. France, XI, p. 491, Pl. x111, figs. 2-2a. Sumpson, 1914, ‘ Descript. 
Cat. of Naiades,’ p. 1318. ealilcoxs, Niger. . 

Aspatharia (Spathopsis) bozasi (A. T. de Rochebrune and Germain) =Spathella 
bozasi A. T. DE RocHEBRUNE AND GERMAIN, 1904, Bull. Mus. Hist. Nat. Paris, p. 
144. Leptospatha bozasi A. T. DE ROCHEBRUNE AND GERMAIN, 1904, Mém. Soe. Zool. 
France, XVII, p. 26, Pl. 11, fig. 7. Spatha bozasi Simpson, 1914, ‘Descript. Cat. of 
Naiades,’ p. 1328. Bass River near Lake Rudolf. 

Aspatharia (Spathopsis) chaiziana (Rang) =Anodonta chaiziana Rane, 1835, 
Nouv. Ann. Mus. Paris, IV, p. 307, Pl. xxvii, figs. 1-3 and Pl. xxrx, figs. 1-3. 
Spatha chaiziana Stmpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1319. Anodonta 
tawaii Rane, 1835, Nouv. Ann. Mus. Paris, IV, p. 310. Spatha tawi Stupson, 1900, 
Proc. U. 8. Nat. Mus., XXII, p. 902. Spatha tawai Simpson, 1914, ‘ Descript. Cat. 
of Naiades,’ p. 1820. Spatha rochebrunet JoUSSEAUME, 1886, Bull. Soc. Zool. France, 
XI, p. 494, Pl. xtv, figs. l1-la. Spatha tristis JOUSSEAUME, 1886, op. cit., p. 497, Pl. 
XtIv, figs. 3-3a. Simpson, cles ‘Descript. Cat. of Naiades,’ p. 1321. aidteal and 
Upper Niger (type locality: “‘marigot de Gnédé, Senegal’’). Seyie 

Aspatharia chiiziana var. compressa (Germain) = Spatha chaiziana var. compressa 
GrRMAIN, 1906, Bull. Mus. Hist. Nat. Paris, p. 178. Lake Chad. 

Aspatharia (Spathopsis) clappertont (Koenig) = Anodon clappertont Kania, 1826, 
in Denham and Clapperton, ‘Narrative of Trav. and Discov. in N. and Centr. 
Africa, Appendix,’ p. 255. ‘‘Gammaroo River” (from the text of the book this 
appears to be a locality called Gambaroo on the Komadugu Yobe River, also called 
the Yaou or Yo). This species has been generally synonymized with A. rubens, but 
it appears to be quite distinct and is probably one of the forms which have been later 
described from. Nigeria. 

Aspatharia (Spathopsis). Shaan (A. T. de Rochebrune). See p. 425. 

Aspatharia (Spathopsis) guillaini (Récluz) = Anodonta guillaini Ritciuz, 1850, 
Journ. de Conchyl., I, p..55. -Crossn, 1883, op. cit., XX XI, p. 222, Pl. rx, coe 4, 
Lamellidens (Spathopsis) guillaini Simpson, 1914, ‘Descript. Cat. of Naiades,’ 
1179. Denoq River near Brava (or Barawa), Somaliland. This eepDenrs to be le 
close to A. wahlbergi hartmanni (v. Martens). 

Aspatharia (Spathopsis) haasi (Pilsbry)=Spatha haasi Pitspry, 1923, Proc. 
Ac. Nat. Sci. Philadelphia, LX XV, p. ae Pl. xrx, figs. 1 and 2. Boran, Kenya 
Colony. 
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Aspatharia (Spathopsis) innesi (Pallary) =Spatha innesi Pauuary, 1903, Bull. 
Inst. Egyptien, (4) ITI, (1902), p. 97, Pl. m1, fig. 2. Srmmpson, 1914, ‘Descript. Cat. 
of Naiades,’ p. 1820. White Nile. Dupuis [1923, Ann. Soc. Zool. Belgique, LIII, 
(1922), p. 82] claims to possess a specimen from Lake Edward, and that it is not 
different from A. chaiziana (Rang). 

Aspatharia (Spathopsis) kirki (Ancey)=Spathella kirki ANcEy, 1894, Mém. 
Soc. Zool. France, VII, p. 229, figs. 4-6 (on p. 230). Spatha kirki Stmpson, 1914, 
‘Descript. Cat. of Naiades,’ p. 1324. Spatha approximans Preston, 1910, Ann. Mag. 
Nat. Hist., (8) VI, p. 63, Pl. v, fig.14. Srmpson, 1914, ‘Descript. Cat. of Naiades,’ 
p. 13832. Spatha mwayana Preston, 1913, Rev. Zool. Afric., ITI, 1, p. 62, Pl. v, 
fig. 15. Shire River near Lake Nyasa. Preston’s photograph of S. approximans seems 
to show that he redescribed the very specimen shown in Ancey’s figures 4 and 5 as S. 
kirki, as has also been pointed out by Dupuis, 1923, Ann. Soc. Zool. Belgique, LIII, 
(1922). posi. 

Aspatharia kirki var. liederi (EK. v. Martens) =Spatha kirki var. liederi E. v. 
Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 245. Simpson, 1914, 
‘Descript. Cat. of Naiades,’ p. 1825. Mbampa Bay, Lake Nyasa. 

Aspatharia (Spathopsis) lacustris (Simpson) =Spatha anceyi ‘‘BouRGUIGNAT”’ 
ANCEY, 1894, Mém. Soc. Zool. France, VII, p. 231, fig. 7 (on p. 232) (not Brazzxa ancey, 
Bourguignat, 1885). Spatha lacustris Simpson, 1900, Proc. U. 8. Nat. Mus., XXII, 
p. 898; 1914, ‘Descript. Cat. of Naiades,’ p. 138380. Spatha bertilloniana Preston, 
1910, Ann. Mag. Nat. Hist.,- (8) VI, p. 63, Pl v, fig. 15. Suvupson, 1914, 
‘Descript. Cat. of Naiades,’ p. 1834. Karonga, Lake Nyasa. Preston has evidently 
based his S. bertilloniana on the specimen described and figured by Ancey at S. anceyt, 
as a comparison of figures discloses, and as has also been pointed out by Dupuis, 
1923, Ann. Soc. Zool. Belgique, LITT, (1922), p. 81. 

Aspatharia lacustris var. major (Germain) =Spatha (Leptospatha) lacustris var. 
major GERMAIN, 1906, Bull. Mus. Hist. Nat. Paris, p. 174. Lake Chad. 

Aspatharia (Spathopsis) lepsit (Jickeli)=Spatha lepsit Jickeui, 1874, Nova 
Acta Ac. Nat. Cur. Dresden, XX XVII, 1, p. 265, Pl. rx, fig. 4. Srmpson, 1914, 
‘Descript. Cat. of Naiades,’ p. 1319. Upper Egypt. 

Aspatharia (Spathopsis) maitenguensis (R. Sturany) =Spatha maitenguensis R. 
Sturany, 1898, Anz. Ak. Wiss. Wien, Math. Naturw. Kl., XX XV, p. 161; 1898, 
Denkschr. Ak. Wiss. Wien, Math. Naturw. Kl., LXVII, p. 628, Pl. 111, fig. 66. 
Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1330. Maitengue River, Matabeleland. 

Aspatharia (Spathopsis) marnot (Jickeli) =Spatha ma noi JickEut, 1874, Nova 
Acta Ac. Nat. Cur. Dresden, XX XVII, 1, p. 264, Pl. vii, figs. 3a and 3c. SIMpPson, 
1914, ‘Descript. Cat. of Naiades,’ p. 13832. Land of the Nuer in the Bahr-el-Seraf, 
Anglo-Egyptian Sudan. 

Aspatharia (Spathopsis) martensi (R. Sturany) =Spatha martenst R. STURANY, 
1894, in O. Baumann, ‘Durch Massailand zur Nilquelle,’ p. 308, Pl xy, fel 89. 
Smmpson, 1914, ‘De cript. Cat. of Naiades,’ p. 1823. Ngoroine, east of Lake Victoria, 
Tanganyika Territory. 

Aspatharia (Spathopsis) martini (A. 'T. de Rochebrune) = Mitriodon martini A. T. 
pE RocHEBRUNE, 1904, Bull. Mus. Hist. Nat. Paris, p. 462. Mutriodon falemeensis 
A. T. pE RocHEBRUNE, 1904, op. cit., p. 463. Muitriodon heudeloti A. T. pp RocHE- 
BRUNE, 1904, op. cit., p. 463. Spatha martini Stmpson, 1914, ‘Descript. Cat. of 


Naiades,’ p. 13848. Senegal. 
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Aspatharia (Spathopsis) nyassaensis (I. Lea) =Spatha nyassaensis I. Lua, 1864, 
Proc Ac. Nat Sci. Philadelphia, XVI, p. 109; 1867, ‘Observ. Unio,’ XI, p. 40, PI. 
x1, fig. 33. Srmrson, 1914, Descript. Cat. of Naiades,’ p. 1831. Spathella haa 
BourGuiGnat, 1889, Bull. Soc. Malacol. France, VI, p. 39. Lake Nyasa. 
 Aspatharva iSpailops pangallensis (A. T. de Rochebrune) =Spatha pangallensis 
A. T. pe RocuEesrune, 1882, Bull. Soc. Philomath. Paris, (7) VI, p. 33. Spatha 
pangallicensis Stupson, 1900, Proc. U. 8. Nat. Mus., XXII, p. 902; 1914, 
‘Descript. Cat. of Naiades,’ p. 1850. Bakoy River at Pangalla, Senegal. 

-Aspatharia (Spathopsis) peterst (Hi. v. Martens) =Spatha petersi E. v. MARTENS, 
1860, Malakoz. Blatter, VI, p. 218, Pl. 11, figs. 1-2. Simpson, 1914, ‘Descript. Cat. 
of Naiades,’ p. 13835. Tete, Mozambique. 

Aspatharia petersi modesta (I. Lea) =Spatha modesia I. Lra, 1864, Brac: Ac. Nat. 
Sci. Philadelphia, XVI, p. 109; 1867, ‘Observ. Unio,’ XI, p. 41, Pl. x11, fig. 35. 
Mozambique. 

Aspatharia (Spathopsis) renei (Jousseaum )=Spatha renei JoUSSEAUME, 1886, 
Bull. Soc. Zool. France, XI, p. 492, Pl. x11, figs. 3-3a. Simpson, 1914, ‘Descript. 
Cat. of Naiades,’ p. 1817. Niger River at Bamako, French Sudan. 

Aspatharia renei var. compressa (Germain) =Spatha renei var. compressa GER- 
‘MAIN, 1908, in A. Chevalier, ‘L’ ee Centrale Frangaise,’ p. 554. Bani River, 
near San, French Sudan. 

Aspatharia (Spathopsis) rotundata (E. v. Martens) =Spatha rotundata E. v. 
Martens, 1897; ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 242, fig. (on p. 243). 
Wembere Steppe, near Nyaua, ‘Doingteniilch Territory. This appears to be specifically 
distinct from A. rubens (Lamarck). 

Aspatharia (Spathopsis) rubens (Lamarck). See p. 425. 

Aspatharia rubens var. caillaudi (E. v. Martens) = Spatha caillaudi E. v. MaRtTENs, 
1866, Malakoz. Blatter, XIII, p. 9. Based upon Anodonta rubens Cattuiaup, 1823, 
Voyage 4 Méroé,’ Atlas, II, Pl. ux, fig. 12; 1827, op. cit., IV, p. 262 (‘canal de 
Joseph,” Lower Egypt) (not of Lamarck). Spatha rubens var. caillaudi SIMPSON, 
1914, ‘Descript. Cat. of Naiades,’ p. 1316. Nile. 

Aspatharia rubens var. chudeaui (Germain) =Spatha rubens var. chudeaui GER- 
MAIN, 1907, Bull. Mus. Hist. Nat. Paris, p. 66; 1908, in A. Chevalier, ‘L’ Afrique 
Centrale Francaise,’ p. 552, fig. 91 (on p. 553). Stmpson, 1914, ‘Descript. Cat. of 
Naiades,’ p. 13816. Mamun River in the Senussi Country and Gribingui River, 
French Equatorial Africa. 

Aspatharia (Spathopsis) subquilatera (HE. v. Martens) =Spatha subsxquilatera 
| -E. v. Martens, 1887, ‘Conchol. Mitth.,’ ITI, 1, p. 18, Pl. xx, figs. 8-9. Srmpson, 
1914, ‘Descript. Cat. of Naiades,’ p. 13833. Spatha baumanni R. Srurany, 1894, in 
O. Baumann, ‘Durch Massailand zur Nilquelle,’ p. 308, Pl. xxv, fig. 38. Lake 
Victoria. ; 

Aspatharia (Spa hopsis) tabula (Sowerby) =Anodon tabula SowERBy, 1867, 
‘Conchol. Iconica,’ XVII, Anodon, Pl. xv1tt, fig..68. Sierra Leone. This appears to 
be specifically distinct from A. wahlbergi. 

Aspatharia (Spathopsis) trapezia (E: v. Martens) =Spatha trapezia E. v. MARTENS, 
1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 243, fig. Stimpson, 1914, ‘Descript. 
Cat. of Naiades,’ p. 1322, Lake Victoria. : 

Aspatharia trapezi~ var. senilis (E. v. Martens) =Spatha trapezia var. senilis 
E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 244, fig. Simp- 
son, 1914, ‘Descript. Cat. of Naiades,’ p. 1322. Lake Victoria. 
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Aspatharia (Spathopsis) wahlbergi (Krauss) =Iridina wahlbergi Krauss, 1848, 
‘Siidafrik. Mollusk.,’ p. 19, Pl. 11, fig. 1. Sampson, 1914, ‘Descript. Cat. of Naiades,’ 
p. 13826. Spatha natalensis I. Lima, 1864, Proc. Ac. Nat. Sci. Philadelphia, OVE ee 
113; 1867, ‘Observ. Unio,’ XI, p. 68, Pl. xx, fig. 58. South Africa; originally 
described from the “‘ Affenfluss,”’ an affluent of the Limpopo. ie 

Aspatharia wahlbergi var. dorsalis (E.v. Martens) =Spatha wahlbergi var. dorsalis 
KE. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 247. Stmpson, 
1914, ‘Descript. Cat of Naiades,’ p. 1828. Mozambique (Zambezi River) and 
Tanganyika Territory. . | 

Aspatharia wahlbergi hartmanni (E. v. Martens) =Spatha hartmanni E. v. 
Martens, 1866, Malakoz. Blatter, XIII, p. 10. Jickmn1, 1874, Nova Acta Ac. Nat. 
Cur. Dresden, XX XVII, 1, p 268, Pl. vii, figs. 2a—-c. Spatha wahlbergi var. hart- 
mannt Simpson, 1914, ‘Descript. ‘Cat. of Naiades,’ p. 1327. Spatha (Spathella) 
bourguignati ‘‘Ancey”’ Bour@uIGNAT, 1885, ‘Esp: Nouy. Ouk. Tanganika,’ pp. 12 
and 14 (southern shore of Lake Victoria). Spathella bourguignati BoureuiaNnart, 
1889, ‘Moll. Afrique Equator.,’ p. 197, Pl..vi11, fig. 1. Spathella bloyett BoURGUIGNAT, 
1889, op. cit., p. 198, Pl. vit, fig. 3 (Makata River, an affluent of the Vuami River, 
Tanganyika Territory). Spathella spathuliformis BOURGUIGNAT, 1889, op. cit., p. 199, 
Pl. vii, fig: 4 (Magogo River at Unyanguira in Ugogo, Tanganyika Territory). 
Spathella brumpti A. T. p— RocHEBRUNE AND GERMAIN, 1904, Bull. Mus. Hist. Nat. 
Paris; p. 144. Leptospatha brumpti A. T. pp RocHEBRUNE AND GerMaIN, 1904, Mém. 
Soc. Zool: France, XVII, p. 26, Pl. 11, fig. 6 (Bass River near Lake Rudolf). Spatha 
wahlbergi var. bourguignati Stupson, 1914, ‘Descript. Cat. of Naiades,’ p. 1827. 
Spatha brumpti Simpson, 1914, op. cit., p. 1829. Birket Kura, Sennar (type locality 
of hartmanni). 

Aspatharia (Spathopsis) wissmanni (E. v. Martens): See below. 

Aspatharia wissmanni bangalorum Pilsbry and Bequaert. See p. 424. 


Aspatharia (Spathopsis) wissmanni (E, v. Martens) 
Plate XX XVII, Figures 1 and 2; Text Figure 92 

Spatha wissmanni E. v. Martens, 1883, Sitz. Ber. Ges. Naturf. F'r. Berlin, p. 73; 
1894, ‘Conchol. Mitth.,’ ITI, 3, p. 9, Pl. xxxxiv. | 

Spatha rubens var. wissmanni C. R. Barrezr, 1913, Ann. Soc. Zool. Malacol. 
Belgique, XLVII, (1912), p. 111. DaurzenseRG anD GERMAIN, 1914, Rev. Zool. 
Afric., III, 1, p..68 (in part). | 

Originally described from the Lubi and Lubilash Rivers, 5° to 6° S. (Wissmann 
Coll.; type locality not designated.) Mulongo, in the Channel leading from Lake 
Kabamba to the Lualaba River (between Kikondja and Ankoro; J. Bequaert Coll.). 

The specimen from Malema recorded by Dautzenberg and Germain is subspecif- 
ically distinct and described below as bangalorum. To this form might also have be- 
longed the isolated valves from the Upper Congo (O. Baumann Coll.), seen by C. R. 


Boettger. , 
Medje (Lang and Chapin Coll.). 
The most ponderous mussel yet known from the Congo. Young 
to half-grown shells are almost symmetrically elliptical, but with age the 
dorsal margin becomes rather highly arched, curved more than the basal. 
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The two ends are about equally curved. The strong periostracum is 
black. The interior is white with some ecru-olive spots and stains. It 
becomes iridescent posteriorly. The anterior and visceral muscle scars 
are deeply sunken. Foot protractor large. The hinge plate is broad but 
very short, covered with cuticular lamine anteriorly, abruptly terminated 
by a deep sinulus posteriorly. Beaks are deeply eroded, situated at 
about the anterior fourth of the length. 


Length, 135 mm.; height, 89 mm.; diameter, 49 mm. 
Selb TA 36 


Fig. 92. Aspatharia wissmanni (v. Martens) Medje. 


While this species is related to A. rubens (Lamarck), it is certainly 
distinct by the larger, more ponderous shell, constantly white nacre, 
the much heavier and relatively shorter hinge plate and the black 
periostracum. The more highly arched dorsal margin is also character- 
istic in adult shells. Old and young specimens from Medje are figured. 


Aspatharia (Spathopsis) wissmanni bangalorum, new subspecies 
Text Figure 93 
Spatha rubens var. wissmanni DAUTZENBERG AND GERMAIN (in part), 1914, Rev. 
Zool. Afric., IV, 1, p. 68. 
Malema (between Bumba and Basoko) (J. Bequaert Coll.). Type 
in the Congo Museum at Tervueren. 
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The shell is higher than A. wissmannt, the greatest height behind the middle, 
covered with a glossy vandyke brown periostracum which shades downward into 
black, and toward the beaks becomes lighter, somewhat olivaceous. Interior as in 
A. wissmannt. 

Length, 107.5 mm.; height, 75.0 mm.; semi-diameter, 20.0 mm. 


This form is eaten by the Bangala. It is known from valves picked 
from a kitchen midden during a steamer stop. 


Fig. 93. Aspatharia wissmanni bangalorum Pilsbry and Bequaert. Type. 
Malema. 


Other Species of Spathopsis Recorded from the Belgian Congo 


Aspatharia (Spathopsis) corneola (A. T. de Rochebrune) 
Spatha corneola A, T. Dp RocuEBRuneE, 1886, Bull. Soe. Malacol. France, III, 
p. 9 (type locality: Mokaka, French Congo). Simpson, 1900, Proc. U.S. Nat. Mus., 


XXII, p. 902; 1914, ‘Descript. Cat. of Naiades,’ p. 1318. 
Spatha ganciniensis A. T. DE ROCHEBRUNE, 1886, Bull. Soc. Malacol. France, 


III, p.9. Germain, 1909, Arch. Zool. Expér. Gén., XLI, p. 55. Simpson, 1900, Proc. 


U.S. Nat. Mus., XXIT, p. 902. 
Gancini or Nganchu, on the right bank of the Congo River (Thollon Coll.; 


type locality of S. ganciniensis). 


Aspatharia (Spathopsis) rubens (Lamarck) 


Anodonta rubens Lamarck, 1819, ‘Hist. Nat Anim. sans Vertébres,’ VI, 1, p. 85 
(type locality: Senegal. Based upon PI. cci, figs. la-b, of BrugutbreE, 1797, ‘En- 


cyclop. Méthod., Vers,’ I). 
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Spatha rubens Lamarck. H. anp A. Apams, 1857, ‘Gen. Recent Moll.,’ II, p. 507, 
Pl. cxrx. Germain, 1913, Bull. Mus. Hist. Nat. Paris, pp. 292 wid 071; Ph. 
xu1, figs. 69 and 70. Simpson, 1900, Proc. U. S. Nat. Mus., XXII, p. 896; 1914, 
‘Descript. Cat. of Naiades,’ p. 1314 (in part). 

Anodonta splendens DE CRISTOFORI AND JAN, 1832, ‘Catal. Rer. Nat., Mantissa,’ 
p. 4 (Africa). 

Tridina solida Anron, 1839, ‘ Verzeichn. Conchyl.Samml.,’ p. 16 (without locality). 

Germain records this species from the Lobay River at M’Baiki, French Congo 
and from Zongo on the lower Ubangi (Poutrin Coll.); but the occurrence of true A. 
rubens in the Congo basin appears doubtful. 


Subgenus ArtHRopTERON A. T. de Rochebrune 


Arthropteron A. T. bE RocuEsrune, 1904, Bull. Mus. Hist. Nat. Paris, p. 461. 
Monotype: Arthropteron ouassouloui A. T. de Rochebrune. 


This group contains only one species: 

Aspatharia (Arthropteron) ouassouloui (A. T. de Rochebrune) = Anthropteron 
ouassoulout A. T. DE RocHEBRUNE, 1904, Bull. Mus. Hist. Nat. Paris, p. 461, fig. 1. 
Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1375. Region of Uassulu, French Sudan. 


_ Subgenus Brazz#a Bourguignat 


Brazzxa BouRGUIGNAT, 1885, ‘Esp. Nouv. Ouk. Tanganika,’ p. 32. Monotype: 
Brazzxa anceyt Bourguignat. 

Brazzea GERMAIN, 1909, Arch. Zool. nen Gén., XLI, pp. 51, 54, and 57. Mis- 
spelling of Brazzzxa. 


The many names proposed by Sonkomipnal appear to refer all to 
one species, known only from Lake Tanganyika. 


Aspatharia (Brazzea) anceyt (Bourguignat) | 

Brazzxa anceyt BouRGUIGNAT, 1885, ‘Esp. Nouv. Ouk. Tanganika,’ p. 33; 1888, 
‘Iconogr.. Malacol. Tanganika,’ Pl. XXVIII, figs. 1-4. E. v. Martens, 1897, 
‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 258. Simpson, 1900, Proc. U. 8. Nat. 
Mus., XXII, p. 907. E. A. Smrru, 1906, Proc. Zool. Soc. London, I, p. 185. ANcEy, 
1907, Bull. Scientif. France et Belgique, (5) IX, (1906), pp. 257 and 269. Grrmatn, 
1909, Arch. Zool. Expér. Gén., XLI, p. 52, footnote. Simpson, 1914, ‘Descript. Cat. 
of Naiades,’ p. 1372." | : 

Brazzea bourguignati “ Joubert’? Boureuienat, 1886, ‘Nouv. Malacol., I, Un. 
et Irid. Tanganika,’ p. 58; 1888, ‘Iconogr. Malacol. Tanganika,’ PI. XXVIII, fe, 5-6. 
Smupson, 1914, ‘Descript. Cat. of Naiades,’ p. 1372. 

Brazzza bridouzt BouRGUIGNAT, 1886, ‘Nouv. Malacol., I, Un. et Irid. Tangan- 
nika,’ p. 54. 

Brazzea charbonniert BoURGUIGNAT, 1886, Op. Cit., p. 52. 

Brazzea coulboist BOURGUIGNAT, 1886, op. cit., p. 50; 1888, ‘Iconogr. Malacol. 
Tanganika,’ Pl. xxrx, fig. 1. Simpson, 1914, seb: ote of Naiades,’ p. 1373. 

Brazzexa elongata BOURGUIGNAT, 1886, ‘Nouv. Malacol.,’ I, Un. et Irid. Tangan- 
ika,’ p. 51; 1888, ‘Iconogr. Malacol. _Tanganika,’ Pl. xxrx, figs. 2-3. Simpson, 
1914, ‘Descript. Cat. of Naiades,’ p. 1373. 
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Brazzexa eximia BouRGUIGNAT, 1886, ‘Nouv. Malacol., I, Un. et Ind. Tanganika,’ 
p. 57; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xxix, fig. 5. 

Brazzxa jouberti BouRGUIGNAT, 1886, ‘Nouv. Malacol., I, Un. et Irid. Tanganika,’ 
p. 48. 

Brazzxa lavigeriana BoURGUIGNAT, 1886, op. cit., p. 58. 

Brazzxa moineti BoURGUIGNAT, 1886, op. cit., p. 47. 

Brazzxa newcombiana BOURGUIGNAT, 1886, op. cit., p. 55. 

Brazzea randabelt BOURGUIGNAT, 1886, op. cit., p. 46. 

Brazzxa ventrosa BoURGUIGNAT, 1886, op. cit., p. 45; 1888, ‘Iconogr. Malacol. 
Tanganika,’ Pl. xx1x, fig. 4. Srmpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1374. 

Lake Tanganyika: originally described from the lake without more definite 
locality; Kibanga (W. A. Cunnington Coll.); Burton Gulf; near the mouth of the 
Luandazi River. 


Subgenus Moncetia Bourguignat 


Moncetia BouRGUIGNAT, 1885, ‘ Esp. pias Ouk. Tanganika,’ p. 34. Monotype: 
Moncetia anceyi Bourguignat. 


There appears to be but one species from Lake Tanganyika. 


Aspatharia (Moncetia) lavigeriana (Bourguignat) 


Moncetia lavigeriana BourGcuienaT, 1886, ‘Nouv. Malacol., I, Un. et Irid. Tan- 
ganika,’ p. 60; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xxx, fiz 36 

Spatha (Moncetia) lavigerina Bourguignat. Simpson, 1900, Brae: U.S. Nat. Mus., 
XXII, p. 901; 1914, ‘Descript. Cat. of Naiades,’ p. 1346. 

Moncetia anceyt BourGUIGNAT, 1885, ‘Esp. Nouv. Ouk. Tanganika,’ p. 35; 
1888, ‘Iconegr. Malacol. Tanganika,’ Pl. xxx, figs. 1-3. E. v. Martens, 1897, 
‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 258. Ancry, 1907, Bull. Scientif. 
France et Belgien (5) LX, pp. 258 and 270. 

Spatha (Moncetia) anceyi Gurmatn, 1909, Arch. Zool. Expér. Gén., XLI, p. 50. 
Simpson, 1900, Proc. U.S. Nat. Mus., XXII, p. 901; 1914, ‘ Descript. na of Nias 
p. 1345. 

Moncetia bridouxt BourcuiGNnat, 1886, ‘Nouv. Malacol., I, Un. et Ind. Tan- 
ganika,’ p. 65;. 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xxx, fe. ee 

Moncetia jouberti BourcuieNat, 1886, ‘Nouv. Malacol., I, Un. et Irid. Tan- 
ganika,’ p. 63; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xxx, fad 

Moncetia moineti Bourguienat, 1886, ‘Nouv. Malacol., I, oe et Irid. Tan- 
ganika,’ p. 61; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xxx, he c 

Spatha (Monvetia) monieti Bourguignat. Srmpson, 1900, Proc. U. 8. Nat. Mus. s, 
XXII, p. 901. 

Spatha (Moncetia) moineti Bourguignat. SIMPSON, 1914, ‘Descript. Cat. of 
Naiades,’ p. 1345. 

Moncetia rochebruniana BourGUIGNAT, 1886, ‘Nouv. Molacou I, Un. et Irid. 
Tanganika,’ p. 62; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xxx, fig. 8. 

Lake Tanganyika: originally described from the lake without more definite 
locality; Ubuari Peninsula; on the western shore (Guillemé Coll.). 


MUTELA Scopoli 


Mutela Scoroutl, 1777, ‘Introductio ad Historiam Naturalem,’ p: 397. Mono- 
type: Mytilus dubius Gmelin = Adanson’s ‘‘Le Mutel.” 
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Spatha I. Lea, 1838, Trans. American Phil. Soc., N.S., VI, pp. 118 and 141. On 
p. 118 monotypic for Iridina nilotica Cailliaud. 

Calliscapha Swatnson, 1840, ‘Treatise on Malacology,’ p. 380. Monotype: 
Tridina nilotica Cailliaud. 

Mutelina Bourcuienat, 1885, ‘Esp. Nouv. Ouk. Tanganika,’ p. 11. Monotype 
(on p. 12): Mutela subdiaphana Bourguignat. 

Mutela subgenus Pseudomutela Stimpson, 1900, Proc. U. S. Nat. Mus., XXII, p. 
905. Monotype: Mycetopus plicatus Sowerby. 

Mutelinz with the shell oblong to subtriangular, smoothish (except for a carina 
on the posterior ridge in the subgenus Chelidonopsis). The hinge is either smooth and 
narrow or set with many short similar teeth (taxodont), the sinulus of its posterior 
end shallow, rounded or inconspicuous. The scar of the pedal protractor muscle is 
small, short. Mantle margins are broadly concrescent for one-fourth to half of their 
ventral length between branchial and pedal orifices. 


This genus is exclusively African and has the same ation as 
Aspatharia. 


Subgenus MuUTELA, proper 


The following species have been described: 


Mutela xgyptiaca (Pallary) =Mutelina xgyptiaca Patuary, 1924, Mém. Inst. 
d’Egypte, VII, 1, p. 52, Pl. 1v, figs. 14 (type), 13 (war. obtusa Pallary, p. 53), and 15 
(var. rhynchota “ Bourguignat”’ Pallary, p. 53). Mahmudieh Canal, Lower Egypt. 

Mutela alata (I. Lea) Stupson, 1914, ‘Descript. Cat. of Naiades,’ ‘p. 1356 =Spatha 
alata I. Lea, 1864, Proc. Ac. Nat. Sci. Philadelphia, XVI, p. 109; 1867, ‘Observ. 
Unio,’ XI, p. 39, Pl. x11, figs. 31. Lake Nyasa. 

Mutela alluaudi Germain. See p. 435. 

Mutela angustata (Sowerby). See p. 435. 

Mutela angustata var. curta GERMAIN, 1906, Bull. Mus. Hist. Nat. Paris, p. 174, 
fig. 6. Mutela dubia var. curta Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1354. 
Lake Chad. 

. Mutela angustata var. ponderosa GERMAIN, 1906,Bull. Mus. Hist. Nat. Paris, 
p. 56, fig. 1. Mutela dubia var. ponderosa Simpson, 1914, ‘ Descript. Cat. of Naiades,’ 
p. 1854. Lake Chad. 

Mutela bourguignats “ Ancey’’ BouRGUIGNAT, 1885, ‘Esp. Nouv. Ouk. Tanganika,’ 
p. 8. Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1858. Near the mouth of the 
Chimau River in Lake Victoria. 

Mutela bourguignati var. smitht EK. v. Martens, 1897, ‘Deutsch Ost Afr., IV, 
Beschalte Weichth.,’ p. 255. Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1358 = 
Mutela bourguignati E. A. Smiru, 1892, Ann. Mag. Nat. Hist., (6) X, p. 128, Pl. 
XII, fig. 16 (not of Bourguignat). Lake Victoria. 

Mutela bourguignatt var. truncata E. v. Martens, 1897, ‘Deutsch Ost Afr., 
IV, Beschalte Weichth.,’ p. 255, Pl. vii, fig. 17. Simpson, 1914, ‘Descript. Cat. of 
Naiades,’ p. 1358. Lake Victoria. 

Mutela chevaliert Germain. See p. 435. 

Mutela complanata (Jousseaume) = Mutelina complanata JouSSEAUME, 1886, 
Bull. Soc. Zool. France, XI, p. 489, Pl. x11, figs. 1-la. Spatha complanata Simpson, 
1914, ‘Descript. Cat. of Naiades,’ p. 13848. Fuladugu, Niger River. 
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Mutela complanata var. curta (Germain) = Mutelina complanata var. curta 
GERMAIN, 1907, Bull. Mus. Hist. Nat. Paris, p. 68. Spatha complanata var. curta 
Stimpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1844. Chari River. This name is 
preoccupied by Mutela angustata var. curta Germain, 1906. 

Mutela complanata mut. abbreviata (Germain) = Mutelina complanata mut. 
abbreviata GERMAIN, 1908, in A. Chevalier, ‘L’ Afrique Centrale Frangaise,’ p. 573. 
Chari River. 

Mutela complanata mut. elongata (Germain)=Mutelina complanata mut. 
elongata Germain, 1908, in A. Chevalier, ‘L’Afrique Centrale Frangaise,’ p. 578. 
Chari River. 

Mutela dubia (Gmelin). See p. 4380. 

Mutela emini (E. v. Martens). See p. 435. 

Mutela falemeensis (Germain) Stimpson, 1914, ‘Descript. Cat. of Naiades,’ p. 
1362 = Mutelina falemeensis GERMAIN, 1907, Bull. Hist. Nat. Paris, p. 67; 1908, in A. 
Chevalier, ‘L’ Afrique Centrale Francaise,’ p. 569, fig. 96. Faleme River, Senegambia. 

Mutela garambe Pilsbry and Bequaert. See p. 431. 

Mutela garambe pretenuis Pilsbry and Bequaert. See p. 482. 

Mutela hargeri E. A. Smith. See p. 484. 

Mutela iris Pilsbry and Bequaert. See p. 434. 

Mutela joubini (Germain). See p. 436. 

Mutela langi Pilsbry and Bequaert. See p. 4382. 

Mutela lavigeriana Bourguignat. See p. 436. 

Mutela lhotelleriana Preston, 1909, Ann. Mag. Nat. Hist., (8) IV, p. 89, Pl. rv, 
fig. 6. Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 13864. Gaboon. 

Mutela mabilli (A. T. de Roehebrune). See p. 433. 

Mutela mabilli var. frasi (Germain) Stmpson, 1914, ‘Descript. Cat. of Naiades,’ 
p. 1361 =Mutelina mabillei var. frasi Germain, 1907, Bull. Mus. Hist. Nat. Paris, 
p. 68; 1908, in A. Chevalier, ‘L’ Afrique Centrale Frangaise,’ p. 570, fig. 97. Uassulu, 
Niger River. 

Mutela mabilli var. gaillardi (Germain) Simpson, 1914, ‘Descript. Cat. of 
Naiades,’ p. 1361 = Mutelina mabillei var. gaillardt GERMAIN, 1909, Bull. Mus. Hist. 
Nat. Paris, p. 477; 1911, ‘Doc. Scientif. Miss. Tilho,’ II, p. 214, Pl. 111, figs. 5-6. 
Lake Chad. 

Mutela monceti Bourguignat. See p. 436. 

Mutela nilotica (Cailliaud). See p. 436. 

Mutela nilotica var. moineti (Bourguignat). See p. 437. 

Mutela opalescens Preston, 1910, Ann. Mag. Nat. Hist., (8) WI, p. 62) Pity, 
fig. 12. Srmpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1365. Shiré River, 3 to 4 
kilometers south of Lake Nyasa. This appears to be the same as M. simpson Ancey. 

Mutela oudnoei (Koenig) =Iridina oudnoei Ka nic, 1826, in Denham and Clap- 
perton, ‘Narrative of Trav. and Discov. in N. and Centr. Africa, Appendix,’ p. 254. 
“Gammaroo River” (this appears to be Gambaroo, a locality on the Yaou or Yo 
River). This species has usually been synonymized with nilotica, but it seems im- 
probable that such is the case; in our opinion it is more closely related to M. dubia. 

Mutela plicata (E. v. Martens) =Spatha (Mutela) plicata ‘“Parreyss’’ HE. Vv; 
Martens, 1866, Malakoz. Blatter, XIII, p. 10. Mycetopus plicatus SOowERBY, 1868, 
‘Conchol. Iconica,’ XVI, Mycetopus, Pl. 11, fig. 3. Mutela (Pseudomutela) plicata 
Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1363. Egypt. 
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Mutela rostrata (Rang). See below. 

Mutela simpsoni Ancry, 1894, Mém. Soc. ae France, VI, p. 233, fig. 8 oa p. 
934). Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1356 = Mutela cuneata PRESTON, 
1910, Ann. Mag. Nat. Hist., (8) VI, p. 62, Pl. v, fig. 13. Simpson, 1914, ‘ Descript. 
Cat. of Naiades,’ p. 1365. Shiré River, 3 kilometers south of Lake Nyasa and 
Karonga on Lake Nyasa. Allied to M. alata (1. Lea), according to Dupuis, 1923, Ann. 
Soe. Zool. Belgique, LITT, (1922), p. 81. 

Mutela singularis (Pallary) =Mutelina singularis PaLuaRy, 1924, Mém. Inst. 
d’Egypte, VII, 1, p. 53, Pl. 1v, fig. 17. Mahmudieh Canal, Lower Egypt. 

Mutela Solna ents Pourgi mint: See p. 437. 

Mutela subdiaphana Bourcuienat, 1883, ‘Moll. Fluv. Nyanza Oukéréwé,’ pp. 
.§ and 17; 1887, Bull. Soc. Malacol. France, IV, p. 268. Nile. Apparently never 
described. 

Mutela welwitschii (Morelet) =Iridina welwitschii MorELET, 1868, ‘Voy. Wel- 
witsch, Moll. Terr. Fluv.,’ p. 98. Murie River near Trombete (Golungo Alto), 
Angola. 

Mutela dubia (Gmelin) 
Plate XXXVIII, Figures 1, la, 1b, 2. 


“Te Mutel” Apanson, 1757, ‘Hist. Nat. Sénégal, Hist. des Coquillages,’ p. 234, 
Pl. xvii, fig. 21 (Senegal). 

Mytilus dubius Gmeuin, 1791, in Linneus, ‘Syst. Nat.,’ Ed. x11, I, 6, p. 3363 
(based upon Adanson’s ‘‘Le Mutel,” type locality: Senegal). 

Mutela dubia H. anp A. Apams, 1857, ‘Gen. Recent. Molle 41, p. 500: 11, Pl. 
CxIx, figs. 1 and 1a.!. Simpson, 1900, Proc. U. 8S. Nat. Mus., XXII, p. 903; 1914, 
‘Descript. Cat. of Naiades,’ p. 13583. 

Tridina mutel Rane, 1835, Nouv. Ann. Mus. Paris, IV, p. 314. 

Mutela adansoni BOURGUIGNAT. 

Figures are here given to show the type species of Mutela.. Like 
many West African species, it is more closely related to Nilotic than to 
Congo forms. Most of the specimens show very weak teeth on the 
posterior half of the hinge, asin Pl. XX XVIII, fig. 1b, but in some these 
are not perceptible. They were noticed by that remarkably acute ob- 
server, Adanson. While moderately strong, this shell is rather thin. 
It is by no means more solid than Jridina exotica Lamarck, as stated 
by Simpson, but, on the contrary, very much thinner. The bluish to 
pinkish nacre is beautifully iridescent throughout. 


Length, 100:mm.; height, 40 mm.; diameter, 24 mm. 
aD ! 


Mutela rostrata (Rang) 
Plate XX XIX, Figures 1 and 2 


Iridina rostrata Ranec, 1835, Nouv. Ann. Mus. Paris, IV, p.. 316 (type locality: 
“Marigot de l’escale des Darmancoutz,” Senegal). Porirmz anp Micuaup, 1844, 
‘Galerie Moll. Douai,’ II, p. 147, Pl. uv1, fig. 1. | 


1This figure is cited with doubt, as it has st 
“ dubia nee 1 s stronger and more numerous teeth on the hinge than any 
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TIridina celestis I. Lea, 1838, Trans. American Phil. Soc., N.S., VI, p. 82, Pl. 
xxl, fig. 70 (Africa) (1836, ‘Synopsis of Naiades,’ p. 57, without description). 

Mutela rostrata Rang. JickEui, 1874, Nova Acta Ac. Nat. Cur. Dresden, 
XXXVII, 1, p. 269. Simpson, 1900, Proc. U. 8. Nat. Mus., XXU, p. 905; 1914, 
‘Descript. Cat. of Naiades,’ p. 1359. 

Mutelina rostrata Rang. GERMAIN, 1908, in A. Chevalier, ‘L’ Afrique Centrale 
Francaise,’ p. 567; 1913, Bull. Mus. Hist. Nat. Paris, p. 294. C. R. Barrerr, 1913, 
Ann. Soe. Zool. Malacol. Belgique, XLVII, (1912), p. ae 

Mutelina legumen A. T. DE ROCHEBRUNE, 1886, Bull. Soc. Malacol. France, ITI, 
p. 6; No. 2, 

Mutelina prasina A. T. DE ROCHEBRUNE, 1886, op. cit., ITI, p. 7. 

Mutelina tholloni A. T. DE ROCHEBRUNE, 1886, op. cit., ITI, p. 6, No. 3. 

Mutelina thottont Stimpson, 1900, Proc. U.8. Nat. Mus., XXII, p. 906. 

Zongo on the Lower Ubangi (Poutrin Coll.); Kasai (Wissmann Coll.); Gancini 
or Nganchu on the right bank of the Congo (type locality of M. legumen, M. prasina, 
and M. tholloni; Thollon Coll.). 

Stanleyville, numerous specimens (Lang and J. Bequaert Coll.). 
Channel leading from Lake Kabamba to the Lualaba River at 
Mulongo (J. Bequaert Coll.). 

This widely spread species is abundant in Stanleyville. The color is 
usually in great part black to brownish-olive shading into blackish green 
or dark green toward the beaks, and generally with many narrow dusky 
rays, rather weak or indistinct; a few examples are brownish-olive with 
indistinct zones of citrine-drab. The interior in young shells is alice 
blue with red reflections, but in the old ones it becomes mainly livid 
pink. The contour varies as shown in the figures. The post-dorsal 
wing is always very narrow and roughened by fine, crowded, cuticular 
lamine. The beaks, always eroded, are very low and a trifle behind the 
anterior fourth of the length. There is a very small anterior-dorsal 
wing, rounded at the end. The posterior end is bluntly pointed, above 
it obliquely truncate, and the basal margin rises enough to bring the 
point about midway of the height. | 

Length, 99.0 mm.; height, 33.0 mm.; diameter, 19.5 mm. 

‘f 104.0 oy 40:0 is 20.5 
‘* 104.0 eaten aS sas: 22.0 


Mutela garambe, new species 
Plate XL, Figures 1, la, 2 
Middle Garamba River, in sand and mud of the river bed, February, 
1913 (dry season; Lang and Chapin Coll.). 
The shell is rather solid, trapezoidal, the height contained 234 times in the length, 


with subparallel dorsal and ventral margins. Upper margin straight; basal margin 
nearly straight; the anterior end is broadly rounded, posterior end obliquely truncate, 
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produced in a rounded point near the basal margin. The posterior ridge is rounded, 
gently curved, the area above it narrow and concave. The surface is concentrically 
plicatulate, with a bright gloss, dull and minutely laminate posteriorly. The eroded 
beaks are at the anterior third of the length. Color is bister with isabella colored 
zones, the ends blackish (or blackish green). Faint traces of rays are visible. The 
interior is livid pink, bluish and somewhat iridescent toward the borders, highly 
iridescent with red and green reflections posteriorly. Muscle scars, especially that of 
the posterior adductor, deep. Hinge toothless. 

Length, 130 mm.; height at beaks, 47 mm.; at posterior third, 46 mm.; 
diameter, 24.5 mm. 

Length, 107 mm.; height at beaks, 39 mm.; at posterior third, 38 mm.; 
diameter, 23.0 mm. 


This species is more solid than M. rostrata, wider, with the beaks 
farther from the anterior end. The adductor muscle scars are smaller. 
In outline it resembles the Tanganyikan M. solenzformis as figured by 


Bourguignat. 
In two paratypes the basal margin curves oO at the ends, especially 


posteriorly, more than in the type. 


Mutela garambe pretenuis, new subspecies 
Plate XL, Figure 3 


Aba River, near Aba (Lang and Chapin Coll.). 


This form differs from M. garambe by its very thin shell, the outside dark green 
with lighter water-green zones. The interior is very iridescent, pale grayish blue- 
violet with pink and green reflections. The muscle scars are not in the least im- 
pressed. The beaks are at the anterior third of the length. 

Length, 112 mm.; height at beaks, 37.56 mm.; at posterior third, 36.5 mm.; 
diameter, 21 mm. 

Length, 111 mm.; height at beaks, 37.0 mm.; at posterior third, 36.0 mm.; 
diameter, 21 mm. 


Mutela langi, new species 
Plate XX XIX, Figures 3, 3a, 3b 


Zambi, in the bed of an arm of the Congo (H. Lang and J. Bequaert 
Coll.). Numerous specimens. 


The shell is quite thin, trapezoidal, the length about three times the height, with 
subparallel dorsal and ventral margins, the hinge margin straight; ventral margin 
straight in the middle, slowly rising a little posteriorly, more rapidly curving up 
anteriorly. The anterior margin is rounded, the posterior margin produced and 
bluntly pointed near the base, obliquely truncate above the point. The posterior 
ridge is rounded, the surface above it concave, compressed into a low wing toward the 
posterior-dorsal angle. The surface is very glossy, smooth except for slight concentric 
growth-wrinkles and, on the posterior slope, fine cuticular strize which dull its luster. 
The beaks are low, projecting a little above the hinge line, with a quite small eroded 
area, and are situated at the anterior fourth of the length. The color is grape-green 
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with a golden gleam in some lights to tawny olive; the posterior ridge is usually 
darker green, and the rest of the shell is indistinctly marked with narrow, faint, 
greenish rays. The interior is highly iridescent, pale bluish lavender, blue toward the 
borders, and with an irregular light vinaceous drab stain in the beak cavity and its 
neighborhood, and often some darker bronzed markings. The anterior adductor scar 
is lightly impressed, the other muscle scars not impressed. The visceral muscle scars 
are well in the beak cavities, oblong, oblique and single in each valve. There is an 
extremely narrow, rounded ridge running the length of the hinge, which under the lens 
is seen to be slightly swollen a little behind the beaks, forming an extremely weak, 
vestigial pseudocardinal tooth in each valve. 

Length, 96.0 mm.; height, 31 mm.; diameter, 20 mm. 

Length, 90.5 mm.; height at beaks, 28 mm.; at posterior third, 30 mm.; dia- 
meter, 18 mm. 

While this species is related to M. rostrata, it differs by the shape of 
the posterior end and wing, and the less wrinkled surface. - Mutela 
egyptiaca (Pallary), from the Canal of Mahmudieh, Lower Egypt, 
appears to be very closely related to M.lang:. According to Pallary’s 
measurements of five specimens, it is higher relative to the length, the 
height 35.5 to 38 per cent of the length in xgyptzaca, including its two 
varieties, 30.9 to 32.38 per cent in langi. We would consider this without. 
significance were it not that the habitat of lang: is remote from that of 
egyptiaca. Possibly both represent one widely spread species, which 
generally has not been differentiated from M. rostrata. 


Mutela mabilli (A. T. de Rochebrune) 
Plate XLI, Figure 1 


Mutelina mabilli A. T. pe RocHEBRUNE, 1886, Bull. Soc. Malacol. France, ITI, p. 7. 
Mutelina mabillei A. T. de Rochebrune. GERMAIN, 1908, in A. Chevalier, 


‘L’ Afrique Centrale Frangaise,’ p. 569. 
Mutela mabilli A. T. de Rochebrune. Stmpson, 1900, Proc. U. S. Nat. Mus., 


XXII, p. 906; 1914, ‘Descript. Cat. of Naiades,’ p. 1360. 
Mutelina paludicola A. T. p—E RocHEBRUNE, 1886, Bull. Soc. Malacol. France, 


Lil pe 
Gancini or Nganchu, on the right bank of the Congo River (type locality of both 


mabilli and paludicola; Thollon Coll.). 

Medje (Lang and Chapin Coll.). 

A single example from Medje agrees well with the account of this 
unfigured species except that it is not solid, being about as thin as M. 
rostrata. The color is blackish, shading into very dark green upward, and 
having some brownish concentric streaks. The beaks are at the anterior 
fifth of the length. The concentric wrinkles are much more pronounced 
than in M. rostrata. 

Length, 90 mm.; height at beaks, 23 mm.; at posterior third, 33 mm.; diameter, 


16 mm. 
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Mutela iris, new species 
Plate XLI, Figures 2 and 2a 
Channel leading from Lake Kabamba to the Lualaba River at 
Mulongo | (J. Bequaert Coll.). 


The shell is rather thin, long, the upper and lower margins eet but very 
slightly diverging posteriorly; posterior margin obliquely truncate, bluntly pointed 
near the base; anterior margin rounded. The beaks are low, wide, scarcely project 
above the hinge line, and are far forward, the anterior end being contained 5% times 
in the total length. There is a bluntly angular posterior ridge, which, together with 
the flattened area just below it, is irregularly broken into low, concentric folds, and 
toward the beaks some rather small, irregular, interrupted corrugation; a considerable 
area at the beaks being eroded. The rest of the valve has some very low, coarse 
wrinkles along growth lines. The periostracum is smooth and somewhat glossy in the 
median part, densely and finely laminate posteriorly, above the posterior ridge, and 
to a small extent at the anterior end. The color black toward the margins, shading 
upward into warm sepia, paler toward the beaks. Inside there is a very low, long 
(about 1X5 mm.), rounded anterior cardinal tooth, and under the ligament a long, 
slender ridge in the place of laterals. In the left valve there is no cardinal and the 
lateral ridge is just perceptibly grooved lengthwise. The anterior muscle impressions 
are hardly sunken, but there is a thickened anterior border. The anterior pedal re- 
tractor scar appears to be distinct from, but near, the adductor scar. Posteriorly 
there is a single long scar. The internal color is lavender-gray in the median and lower 
part, a peculiar bronzed reddish above and posteriorly, with conspicuous hessian 
brown and violet stains toward the beak cavity. | 

Length, 98 mm.; height at beaks, 27 mm.; posteriorly, 34mm.; diameter, 18 mm. 


This species is similar to Mutela chevalieri Germain in having the 
beaks far anterior. It differs from that, and from M. plicata (E. v. 
Martens) by the more truncate posterior end and stronger posterior 
ridge; and apparently also by the possession of vestigial hinge teeth, in 
which it has some resemblance to Pseudospatha. This genus, however, 
is so unlike our species in other characters that we doubt whether there 
is any direct relationship. 


Mutela hargeri E. A. Smith 
Plate XLI, Figures 3 and 3a 
Mutela hargert EH. A. Smrru, 1908, Proc. Malacol. Soc. London, VIII, p. 14, fig. 
Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1357. 
Lake Moero: (type locality; R. L. Harger Coll.). 
Lake Moero off Lukonzolwa (Stappers Coll.). The spabiés has also 
been found in the Luapula River, at Kachiobwe and Kasenga, by 
Stappers. 
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The high wing and concave dorsal outline characterize this remark- 
able mussel. It varies in form of the posterior end, as will be seen by 
comparing our figure with Smith’s. 

Length, 91 mm.; height at beaks, 26 mm.; greatest height, 55 mm.,; 
diameter, 13 mm. 

Mutela emini (E. v. Martens) 
Plate XLII, Figures 2 and 2a 

Mutela nilotica var. emint EK. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Beschalte 
Weichth.,’ p. 253. Simpson, 1900, Proc. U. S, Nat. Mus., XXII, p. 904; 1914, 
“Descript. Cat. of Naiades,’ p. 1355. 

Lake Albert: near Kassenje (Stuhlmann Coll.). E. v. Martens mentions that 
the valves of this mussel are used as spoons in Undussuma and among the Babira; 
he therefore supposes that the species may live in the Ituri River; but the isolated 
valves which the junior author saw on the Lendu Plateau were all said to come from 
Lake Albert. 

Lake Albert, western shore. 

The inflated shape, the brilliance of the deep to light corinthian red 
nacre, with red, green and violet reflections at the posterior end, and the 
more strongly inequilateral shape, distinguish this form from M. 
nilotica (Cailliaud). 

Length, 115 mm.; height at the beaks, 41 mm.; at posterior third, 47 mm.; 
diameter, 40 mm. 

Under the microscope the nacre of this mussel is seen to be far 
smoother than that of M. nilotica. It is doubtless this which gives the 
glittering luster which characterizes emint. _ 


Other Species of Mutela, proper, Recorded from the Belgian Congo 


Mutela alluaud: Germain 
Mutela alluaudi Germain, 1909, Bull. Mus. Hist. Nat. Paris, p. 544, Pl. v1ur, 
fig. 45. Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1366. 
Lake Albert: (type locality; C. Alluaud Coll.). 


Mutela angustaia (Sowerby) 

Iridina angustata SowERBY, 1868, ‘Conchol. Iconica,’ XVI, Iridina, Pl. 11, fig. 5. 

Mutela angustata Sowerby. Germain, 1906, Bull. Mus. Hist. Nat. Paris, p. 55° 
1913, op. cit., p. 293; 1908, in A. Chevalier, ‘L’ Afrique Centrale Frangaise,’ p. 564 

Originally described from Africa with doubt, the exact habitat unknown. Ger 
main has recorded it from the Lower Ubangi River (Poutrin Coll.), a highly doubtful 
record. This species is generally regarded as a synonym of M. dubia (Gmelin), but, 
to judge from the figure, it is distinct. 


Mutela chevalieri Germain 
Mutela chevalieri Gmrmatn, 1904, Bull. Mus. Hist. Nat. Paris, p. 470; 1908, in 
A. Chevalier, ‘L’ Afrique Centrale Frangaise,’ p. 566, Lith. Pl., fig. 1. 
Upper Ubangi River (type locality; A. Chevalier Coll.). 
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Mutela joubini (Germain) 


Mutelina joubini Germatn, 1904, Bull. Mus. Hist. Nat. Paris, p. 470; 1908, in A. 
Chevalier, ‘L’ Afrique Centrale Frangaise,’ p. 572, Lith. Pl., fig. 2. 
Mutela (Pseudomutela) goubinit SIMPSON, be cDesenat: Cat. of N aiades,’ Dp: 


1363. 
Upper Ubangi River (type locality; A. Chevalier Coll.). 


Mutela lavigériana Bourguignat 
Mutela lavigeriana BourcuiGnat, 1886, ‘Nouv. Malacol., I, Un. et Irid. Tan- 


ganika,’ p. 26. 
Lake Tanganyika: (no more definite locality given). 


Mutela monceti Bourguignat 
Mutela monceti BouURGUIGNAT, 1886, ‘Nouv. Malacol., I, Un. et Irid. Tanganika, 


p. 29. 
Lake Tanganyika: (no more definite locality given). 


Mutela nilotica (Cailliaud) 
Plate XLII, Figure 1 
Tridina nilotica CatLuiauD, 1823, ‘Voyage 4 Méroé,’ Atlas, II, Pl. ux, fig. 11; 
1827, op. cit., IV, p. 262 (type locality: ‘“‘Canal de Joseph” in Lower Egypt). Frrus- 
sac, 1823, Bull. Général Annonces et Nouv. Scientif., IV, p. 45 (without description). 


' SowrRrBy, March, 1824, Zool. Journ., I, p. 53 , Pl. 11. 
“Tridine du Nil’? DesHayzs, 1827, Mém. Soc. Hist. Nat. Paris, III, pp. 1-16, 


Pl. 1 (anatomy). 
Mutela nilotica ‘‘ Férussac and Sowerby”’ H. anp A. Adams, 1857, ‘Gen. Recent 


Moll.,’ II, p. 506. Srwpson, 1900, Proc. U. 8. Nat. Mus., XXII, p. 904; 1914, 
‘Descript. Cat. of Naiades,’ p. 1854. Gmrmatn, 1909, Arch. Zool. Expér. Gén., XLI, 
p. 39, figs. 27-28; 1916, Bull. Mus. Hist. Nat. Paris, p. 204. J. Ture un, 1911, ‘Wiss. 
Ergebn. D. Z. Afr. Exp. (1907-08),’ III, p. 218. 

J. Thiele records this species from Lake Albert at Kassenje and from Lake 
Edward (Schubotz Coll.), but in all probability he had M. emini (v. Martens) before 
him. 

This species is not known with certainty from the Belgian Congo, 
and is here figured to discriminate it from the Lake Albert M. emini, 
which was described as a variety of nilotzca. 

The specimen figured is from the Nile, and agrees very closely with 
Cailliaud’s figures, by which the species was originally defined. 

The shell is large, and one of the thickest, most solid Mutele. The 
hinge is without teeth, the hinge plate rather heavy and rounded posterior 
to the beaks. The lower-anterior margin rises rather rapidly in some 
specimens, giving that end an oblique outline, a feature prominent in 
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Cailliaud’s figures. The nacre is pale pink, with iucmeuinebinien stains, 
or brownish vinaceous throughout. In typical nilotica the height is 
about equal at beaks and at posterior third. 

Length, 145 mm.; height, 59 mm.; diameter, 42 mm. 


Mutela nilotica var. moineti (Bourguignat) 


Mutela moinetti Bourcuienat, 1886, ‘Nouv. Malacol., I, Un. et Irid. Tanganika,’ 
p. 27. GERMAIN, 1911, ‘Doc. Scientif. Miss. Tilho,’ II, p. ‘211, footnote, Pl. 111, fig. 1. 

Mutela jouberti Bocecr ee 1886, ‘ Nouv. Malieat, L, UR et Irid. Tanganika,’ 
p. 28; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xx111, fe le 

Mutela visserti BourRGuIGNAT, 1886, ‘Nouv. Malacol., I, Un. et Irid. Tanganika,’ 
Peel. 

Mutela vysseri BourauiaNat, 1888, ‘Iconogr. Malacol. Taneamka,’ Pi. xxrir, 
figs. 2-3. 

Lake Tanganyika: Pambete (type locality of M. moineti according to Germain). 
The subordination of this to nilotica appears doubtful. 


Mutela soleniformis Bourguignat 


Mutela soleniformis Boureuienat, ‘Esp. Nouv. Ouk. Tanganika,’ p. 25; 1888, 
‘Iconogr. Malacol. Tanganika,’ Pl. xx11, figs.2and3. E.v. Marrens, 1897, ‘Deutsch 
Ost Afr., IV, Beschalte Weichth.,’ p. 254. PELsENEER, 1886, Bull. Mus. Hist. Nat. 
Belgique, IV, p. 109. 

Mutela bridouxt Bourcuienat, 1886, ‘Nouv. Malacol., I, Un. et Irid. Tanganika,’ 
p. 25; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xx11, fig. 1. 

Lake Tanganyika: shores near Kibanga and in the Burton Gulf. 

‘ 
Subgenus CHELIDONopPsis Ancey 

Chelidonura A. T. DE ROCHEBRUNE, 1886, Bull. Soc. Malacol. France, III, p. 3. 
Type by original designation: Spatha hirundo E. v. Martens. Not Chelidonura A. 
Adams, 1850. 

Chelidoneura GERMAIN, 1908, Bull. Mus. Hist. Nat. Paris, p. 160, footnote (mis- 
spelling of Chelidonura, as a synonym of Chelidonopsis). 

Chelidonopsis ANCEY, 1887, Conchol. Exchange, II, p. 22. Subsutute for Cheli- 
donura A. 'T. de Rochebrune; same type. . 

This group is restricted to the Congo basin. Two forms have been 


described: 


Mutela (Chelidonopsis) carrei (Putzeys). See p. 488. 
Mutela (Chelidonopsis) hirundo (KE. v. Martens). See p. 488. 


Key to Species of Chelidonopsis 
1. Carine of the posterior ridges conspicuously expanded and diverging at their 
posterior ends. Height slightly exceeding one-fourth of the length in adult 
shells, slightly less than one-fourth in young specimens. 
M. hirundo (E. v. Martens). 
Posterior ridge carinate, but the carine do not expand and diverge wing-like 
at theis terran atLone eine ee wiry vie gl ae Bice: os oa M. carrei (Putzeys). 
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Mutela (Chelidonopsis) hirundo (Hi. v. Martens) 
Plate XLIII, Figures 1, la, 2 


Spatha (Mutela) hirundo E. v. Martens, 1881, Sitz. Ber. Ges. N aturf. Fr. Berlin, 
p. 122; 1882, Jahrb. Deutsch. Malakoz. Ges., IX, p. 248; 1883, ‘Conchol. Mitth.,’ 


II, 3-4, p. 1389, Pl. xxvut, figs. 1-3. 
Cheiboniee hirundo EB. v. Martens. A. T. DE RocHEBRUNE, 1886, Bull. Soc. 


Malacol. France, III, Pl. 1, figs. 5-6. 
Chelidonopsis hirundo BE. v. Martens. Simpson, 1900, Proc. U. 8. Nat. Mus., 


XXII, p. 906. Germain, 1913, Bull. Mus. Hist. Nat. Paris, p. 294. DavuTZzENBERG 
AND GERMAIN, 1914, Rev. Zool. Afric., IV, 1, p. 69. Simpson, 1914, ‘Descript. Cat. of 


Naiades,’ p. 1368. 
Chelidonura arietina A. T. pp RocHEBRUNE, 1886, Bull. Soc. Malacol. France, 


III, p. 4, Pl. 1, figs. 1-4 (type locality: in the Congo River at Ngancini, French Congo). 

Chelidonopsis arietina A. T. de Rochebrune. Simpson, 1900, Proc. U. 8. Nat. 
Mus., XXII, p. 906. Grrmatn, 1908, Bull. Mus. Hist. Nat. Paris, pp. 160 and 162, 
fig. 32; 1909, Arch. Zool. Expér. Gén., XLI, pp. 4-84, figs. 2, 3, 5, 8-138, 15, 17-19, 
and 22-24. C. R. Barrerr, 1913, Ann. Soc. Zool. Malacol. Belgique, XLVII, 
(1912), p. 112. Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1368. 

Kwango River near Matjambo, in 6° 8. and 17° E. (type locality; v. Mechow 
Coll.). Brazzaville in the Stanley Pool (Roubaud Coll.). Lualaba River at Kiabwa! 
(about midway between Kikondja and Ankoro; J. Bequaert Coll.). _Zongo on the 
lower Ubangi (Poutrin Coll.). 

Stanleyvile (H. Lang Coll.). 

Chelidonura arietina was said to differ from hirundo by the slightly 
greater height, the fuller outline in the posterior-basal region, and the 
more diverging posterior carine. However, in immature specimens 
before us of the length of the type of, hirundo, the divergence of the keels 
is not greater than in that species; the height to length ratio usually 
remains a little greater than in hirundo, but the narrowest individuals 
are about the same. We are in agreement with Germain that arzetina 
was based upon old specimens of hirundo. 

The color is naples yellow to olive lake, shading into deep grayish 
olive or green toward the beaks, having faint, narrow green or dusky 
rays, and dark green at the ends. Some old shells are rich prout’s brown, 
shading upward into greenish olive, the carina and its neighborhood 
blackish green. The light blue to pinkish interior is splendidly iridescent. 

Length, 121.0 mm.; height, 40.0 mm.; diameter in the middle, 26.0 mm. 

x 121.0 oO) : 2 ie 25.0 
Se TOILE? al 2a * a Bi 14.5 
Other Species of Chelidonopsis Recorded from the Belgian Congo 


| Mutela (Chelidonopsis) carret (Putzeys) 


Burtonia carret Putznys, 1898, — Soc. Malacol. Belgique, XX XIII, Bull. 
Séances, p. xxviil, fig. 16. 


1Misspelled Kibawa by Dautzenberg and Germain. 


‘ 
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Mutelina carret Putzeys. GERMAIN, .1911, Bull. Mus. Hist. Nat. Paris, p. 226. 
DAUTZENBERG AND GERMAIN, 1914, Rev. Zool. Afric., IV, 1, p. 69. G. C. SPENCE, 
1923, Journ. of Conchology, XVII, p. 23. 

Pseudospatha leopoldvillensis Simpson, 1900, Proc. U. S. Nat. Mus., Peat, 
577 (error for carret). 

Pseudospatha carrei Putzeys. C.R. Barremr, 1913, Ann. Soc. Malacol. Belgique, 
XLVIT, (1912), p. 111. Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 204. 

Chelidansnee roubaudi GERMAIN, 1908, Bull. Mus. Hist. Nat. Paris, p. 161, figs. 
31 (on p. 161) and 33 (on p. 162); 1909, Arch. Zool. Expér. Gén., XLI, pp. 4-34, 
figs. 1, 4, and 6 (anatomy). Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1369. 

Stanley Pool near Leopoldville (type locality; collector not recorded) and near 
Brazzaville (type locality of rowbaudi; Roubaud Coll.). Lower Congo (P. Hesse 
Coll.). Lualaba River at Kibombo (J. Bequaert Coll.). | 

Also found in the French Congo at Ngandu on the right bank of the Congo River 
(F. M. Dyke Coll.)., and at Makoua (Fourneau Coll.). 


IrnrpiIna Lamarck 


Iridina LaMaARcK, 1819, ‘Hist. Nat. Anim. sans Vertébres,’ VI, 1, p. 88. Mono- 
typic for Iridina exotica Lamarck. 

Platiris I. Lea, 1838, Trans. American Phil. Soc., VI, pp. 118 and 144. On p. 
118, where the genus is first proposed, it contains only Iridina exotica Lamarck and 
Spatha nilotica (Sowerby). Type by present designation: Iridina exotica Lamarck. 

Platyiris Acassi1z, 1846, ‘Nomenclator Zool., Index Univ.,’ p. 295. Emendation . 
of Platiris Lea. 

Eufira GisTEL, 1848, ‘Naturgesch. Thierr. f. Héhere Schulen,’ p. 173. Sub- 
stitute for Iridina Lamarck. 

Mutelidz having a solid, oblong or oval shell with a strongly developed hinge- 
plate set with many short teeth (taxodont hinge). Muscle impressions as in As- 
patharia. 

Mantle margins united below the branchial orifice (for about }4 the mantle length 
in I. spekit). Outer gill nearly as large as the inner. 

Tridina resembles Mutela by the strong development of mantle con- 
crescence; there are also some partial transitions in the hinge structure. 
Von Martens and Simpson have, indeed, united these two groups. While 
this may be a logical course in view of what we now know of these ani- 
mals, we prefer for the present to segregate the strongly taxodont forms 
from the weakly taxodont or anodont genus Mutela, as Germain and 
some others have done. The soft anatomy has been investigated only 
in I. speki. 

The genus is restricted to Africa. 

Three subgenera appear distinguishable as follows: 


1. Teeth small and very numerous throughout the heavy hinge-plate which bears a 


low prominence under the beak of the left valve; shell elongate. 
Subgenus Jridina Lamarck. 


Teeth rather coarse, irregular, the hinge-plate narrowed under the beaks...... 2. 


440 Bulletin Aneriean Museum of Natural History [Vol. LIII 


2. Shell oblong, the teeth weaker or obsolete anteriorly. 
Subgenus Cameronia Bourguignat. 
Shell aa) the teeth and hinge-plate panies developed in front of the beaks. 
HEpRenG Pleiodon Conrad. 


Subgenus Inmpina, proper 


The following species apparently belong to this subgenus: 


Tridina exotica Lamarck, 1819, ‘Hist. Nat. Anim. sans Vertébres,’ VI, 1, p. 89 
(exact locality unknown) = Brucutére, 1797, ‘Encyclop. Méthod., Vers,’ I, Pl. cctv, 
figs. 1-1b (without name). Iridina elongata SowERByY, 1821, ‘Genera of Shells,’ pt 
VII, Iridina, Pl., fig. 1 (apparently based upon the same specimen as Lamarck’s 
exotica and perhaps only a clerical error). IJridina striata Swainson, 1823, Philos. 
Mag. and Journ., LXI, p. 112. Mutela exotica Simpson, 1914, ‘Descript. Cat. of 
Naiades,’ p. 1352. Africa. 

Tridina hardeleti (Germain) =Pliodon (Cameronia) hardelett GERMAIN, 1906, 
Bull. Mus. Hist. Nat. Paris, p. 57, fig. 2. Pleiodon hardeleti Simpson, 1914, ‘ Descript. 
Cat. of Naiades,’ p. 1382. Lake Chad. 

Tridina hardeleti var. mollt (Germain) = Pliodon hardeleti var. moll1 GERMAIN, 
1906, Bull. Mus. Hist. Nat. Paris, p. 58, fig. 3. Pleiodon hardelets var. molli Simpson, 
1914, ‘Descript. Cat. of Naiades,’ p. 1383. Lake Chad. 

Iridina tchadiensis (Germain) =Pliodon (Cameronia) tchadiensis GERMAIN, 
1906, Bull. Mus. Hist. Nat. Paris, p. 60, fig. 4 (on p. 61). Pleiodon tchadiensis 
Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1382. Lake Chad. 


Subgenus Cameronia Bourguignat 


Cameronia BourGuiaNnat, 1879, ‘Descript. Moll. Egypte,’ p. 42. Monotypic for 
Iridina spekit Woodward. 


All the known species, listed below, are from Lake Tanganyika. 


Iridina (Cameronia) spekii Woodward 
Plate XLIV, Figures 1 and la 

Iridina (Plevodon) spekii Woopwarp, 1859, Proc. Zool. Soc. London, p. 348, Pl. 
KL Vil, fie 12, 

Pleiodon spekiti Woodward. SowErsy, 1866, ‘Conchol. Iconica,’ XVI, Pleiodon, 
Pl. 1, fig. 2. E.v. Marrens, 1883, Sitz. Ber. Ges. Naturf. Fr. Berlin, p. 71. 

Cameronia spekit Woodward. Boureuienat, 1879, ‘Descript. Moll. Egypte,’ 
p. 43. 

Pleiodon speker Woodward. E. A. Smrru, 1880, Proc. Zool. Soc. London, p. 350. 
G. B. Sowrrsy, 1894, ‘List of Shells of Lake Tanganyika,’ p. 2, Pl., fig. 22. E. A. 
SmitH, 1906, Proc. Zool. Soc. London, I, p. 184. 

Pietndon (Cameronia) spekii Weoodunia. Gnecs 1881, Journ. de Conchyl., 
XXIX, p. 130. Stimpson, 1900, Proc. U. S. Nat. Mus. XXII, p. 909; 1914, ‘ Descript. 
Cat. of Naiades,’ p. 1378. 

Pliodon spekei Woodward. PELSENEER, 1886, Bull. Mus. Hist. Nat. Belgique, 
IV, pp. 109 and 116-127 (anatomy), figs. 2 fon p. 110) and 8 (on p. 121). 

Cameronia admirabilis BourauiGNat, 1886, ‘Nouv. Malacol., I, Un. et Irid. 
Tanganika,’ p. 69; 1888, ‘Iconogr. Malacol. Tanganika,’ PI. seaede fig. 1. 
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Cameronia bridouxi Bourautenat, 1886, ‘Nouv. Malacol., I, Un. et Irid. Tan- 
ganika,’ p. 71. 

Pliodon (Cameronia) bridouxi Bourguignat. GERMAIN, 1908, ‘Rés. Scientif. Voy. 
Afrique Foa,’ p. 691, figs. 43-44. 

Cameronia coulboisi Bourauianat, 1886, ‘Nouv. Malacol., I, Un. et Irid. Tan- 
ganika,’ p. 77; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xxx1, figs. 1-2. 

Cameronia gigantea BourauIGNAT, 1886, ‘Nouv. Malacol., I, Un. et Irid. Tan- 
ganika,’ p. 68; 1888, ‘Iconogr. Malaco!. Tanganika,’ P]. xxxv, fig. 1. 

Cameronia gosseti BourGuIGNAT, 1886, ‘Nouv. Malacol., I, Un. et Irid. Tan- 
ganika,’.p. 82; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xxx11, fig. 3. 

Cameronia paradoxa BouRGUIGNAT, 1886, ‘Nouv. Malacol., I, Un. et Irid. Tan- 
ganika,’ p. 91; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xxxu1, figs. 1-2. 

Mutela Uridina) spekei Woodward. E. v. Marrens, 1897, ‘Deutsch Ost Afr., 
IV, Beschalte Weichth.,’ p. 256. 

Lake Tanganyika: originally described from that lake without more definite 
locality (Speke Coll.); Sumbua on the eastern shore (W. A. Cunnington Coll.); 
Karema. | 


Lake Tanganyika: without special locality (Stappers Coll.); 
Tembwe (Hubert Coll.). 

The specimen figured lived with somewhat more than half of the 
shell buried, this part having a highly polished chestnut brown perio- 
stracum, fading upward to russet, and toward the margin to black. The 
exposed part of the shell is duller and incrusted. The nacre is shell pink, 
iridescent and bronzed violaceous posteriorly. The valves gape anteriorly. 

Length, 135 mm.; height at beaks, 54.mm.; at posterior third, 56 mm.; dia- 
meter, 46 mm. 


Other Species of Cameronia Recorded from the Belgian Congo 


Iridina (Cameronia) bourguignati (Bourguignat) 
Cameronia bourguignati ““Ancey” Bourcuienat, 1885, ‘Esp. Nouv. Ouk. Tan- 
ganika,’ p. 26; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xxxt1, figs. 1-2. 
Pleiodon (Cameronia) bourguignati Bourguignat. Simpson, 1900, Proc. U. S. 
Nat. Mus. XXII, p. 909; 1914, “Descript. Cat. of Naiades,’ p. 1380. 
Lake Tanganyika: Burton Gulf (type locality). 


Tridina (Cameronia) giraudi (Bourguignat) 

Cameronia giraudi BourcuiGNnat, 1885, “Notice Prodrom. Moll. Giraud Tan- 
ganika,’ p. 107. 

Pliodon (Cameronia) giraudi Bourguignat. GERMAIN, 1905, Bull. Mus. Hist. 
Nat. Paris, p. 260; 1911, op. cit., p. 441; 1908, ‘Rés. Scientif. Voy. Afrique Foa,’ 
p. 692, figs. 47 and 48 (on p. 693). 

Pleiodon (Cameronia) giraudi Bourguignat. Simpson, 1914, ‘Descript. Cat. of 


Naiades,’ p. 1380. ; 
Cameronia charbonniert BouRGUIGNAT, 1886, ‘Nouv. Malacol., I, Un. et Irid. 


Tanganika,’ p. 83. et 
Pliodon (Cameronia) charbonnieri Bourguignat. GERMAIN, 1908, ‘Rés. Scientif. 


Voy. Afrique Foa,’ p. 692, figs. 45 and 46. 
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Cameronia lavigeriana BourcuicNnat, 1886, ‘Nouv. Malacol., I, Un. et Irid. 
Tanganika,’ p. 85. 

Cameronia lavigerina ‘‘Bourguignat’’ Stmpson, 1900, Proc. U. 8S. Nat. Mus., 
XXII, p. 910. 

Pliodon (Cameronia) lavigeriei GERMAIN, 1908, ‘Rés. Scientif. Voy. Afrique 
Foa,’ p. 694. 

Pliodon (Cameronia) giraudi mut. elongata GERMAIN, 1908, op. cit., p. 694. 

Lake Tanganyika: Mpala (type locality). 


Iridina (Cameronia) landeaui (Bourguignat) 


Cameronia landeaui BourGuiGnatT, 1886, ‘Nouv. Malacol., I, Un. et Irid. Tan- 
ganika,’ p. 74; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xxx1, fig. 3. 

Pleiodon (Cameronia) landeaui Bourguignat. Simpson, 1900, Proc. U. 8. Nat. 
' Mus., XXII, p. 909; 1914, ‘Descript. Cat. of Naiades,’ p. 1379. 

Lake Tanganyika:. originally described from the lake without more definite 
locality. 


Iridina (Cameronia) vyncket (Bourguignat) | 

Cameronia vyncket Bourauianat, 1886, ‘Nouv. Malacol., I, Un. et Irid. 
Tanganika,’ p. 81. ae 8 

Pliodon (Cameronia) vyncket Bourguignat. GERMAIN, 1908, ‘Rés. Scientif. Voy. 
Afrique Foa,’ p. 694, figs. 49-51. 3 | 

Pletodon (Cameronia) vyncket Bourguignat. Simpson, 1914, ‘Descript. Cat. of 
Naiades,’ p. 1382. | | 

Lake Tanganyika: originally described ‘from the lake without more definite 
locality. 


The following forms described by Bourguignat probably are mere 
Synonyms of some of the foregoing species. They are all from Lake ~ 
Tanganyika, mostly without more definite locality. | 


Cameronia anceyi BoURGUIGNAT, 1885, ‘Esp. Nouv. Ouk. Tanganika,’ p. 30. 

Cameronia complanata Boureuienat, 1886, ‘Nouv. Malacol., I, Un. et Ivid. 
Tanganika,’ p. 76. 

Cameronia dromauxj BourcuiIenat, 1886, op . cit., p. 84. 

Cameronia guillemett BouRGUIGNAT, 1886, op. cit., p. 72. 

Cameronia jouberti BouRGUIGNAT, 1886, op. cit., p. 88. 

Cameronia locardiana BourGuIGNAT, 1886, op. cit., p. 78. 

Cameronia mabilliana BouRGUIGNAT, 1886, op. cit., p. 86. 

Cameronia marioniana BourGuIGNAT, 1885, ‘Esp. Nouv. Ouk. Tanganika,’ p. 28. 

Cameronia moineti Bourcuienat, 1886, ‘Nouv. Malacol., I, Un. et Irid. Tan- 
ganika,’ p. 89. . 

Cameronia obtusa BouRGUIGNAT, 1886, op. cit., p. 75. 

Cameronia pulchella BouRGUIGNAT, 1886, op. cit., p. 73. 

Cameronia randabeli BourGuIGNAT, 1886, op. cit., p. 90. 

Cameronia revoiliana Bourauignat, 1885, ‘Notice Prodrom. Moll. Giraud 
Tanganika,’ p. 107; 1886, ‘Nouv. Malacol., I, Un. et Irid. Tanganika,’ p. 79. Type 
locality: Ujiji. 3 
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Subgenus PLE1opon Conrad 


Pleiodon Conrad, 1834, Journ. Ac. Nat. Sci. Philadelphia, VII, p. 178. Mono- 
typic for Pletodon macmurtrei Conrad = Iridina ovata Swainson. 

Pliodon BourcuienaT, 1879, ‘Descript. Moll. Egypte,’ p. 44. Emendation of 
Pletodon Conrad. 


The following species have been described: 


Iridina (Pleiodon) ovata Swainson = Iridina ovata SwAINSON, 1828, Philos. Mag. 
and Journ., LXI, p. 113 (no type locality given). Rerrven, 1841, ‘Conchol. System.,’ 
I, p. 122, Pl. xc111. Pletodon ovatus Stmrson, 1914, ‘Descript. Cat. of Naiades,’ p. 
1376 = Pletodon macmurtret Conran, 1834, Journ. Ac. Nat. Sci. Philadelphia, VII, 
p. 180, Pl. x111 (Liberia). Platiris Uridina) leat “‘Sowerby’’ I. Lea, 1852, ‘Synopsis 
of Naiades,’ p. 54. Iridina splendida CHENv, 1858, ‘Illustrations Conchyl.,’ Iridina, 
Pl. 1, figs. 2 and 2a-e. | 

Iridina (Pleiodon) diolibana (Bourguignat) = Pliodon diolibanus BouRGUIGNAT, 
1879, ‘Descript. Moll. Egypte,’ p. 47. Exact locality unknown (either from the 
Niger, Senegambia, or Gambia). 

Iridina (Pleiodon) elongata (Bourguignat) =Pliodon elongatus BouRGUIGNAT, 
1879, ‘Descript. Moll. Egypte,’ p. 47. Exact locality unknown (probably from the 
Upper Senegal). 

Iridina (Pleiodon) letourneuxiana (Bourguignat) =Pliodon letourneuxianus ° 
BourcuiGnat, 1879, ‘Descript. Moll. Egypte,’ p. 48. Exact locality unknown 
(probably from the Upper Senegal). ; 

Tridina (Pletodon) pachyodon (Bourguignat) = Pliodon pachyodon BoURGUIGNAT, 
1879, ‘Descript. Moll. Egypte,’ p. 46. Pliodon ovatus var. pachyodon GERMAIN, 
1909, Arch. Zool. Expér. Gén., XLI, pp. 44 and 59, fig. 41. Pleiodon ovatus var. 
pachyodon Simpson, 1914, ‘Descript. Cat. of Naiades,’ p. 1877. Exact locality un- 
known (either from the Niger, Senegambia, or Gambia). 


Hyriins 
PsEUDOSPATHA Simpson 


Burtonia Bourcuienat, 1883, ‘Moll. Fluv. Nyanza Oukéréwé,’ p. 20. Mono- 
type: Spatha tanganyicensis E. A. Smith. Preoccupied by Burtonia Bonaparte, 
1850. ; 

Pseudospatha Stmpson, 1900, Proc. U. S. Nat. Mus., XXII, p. 577. Substitute 
for Burtonia Bourguignat. Type by original designation: Spatha tanganyicensis E. 
A. Smith. 3 

Thin, strongly compressed, polished, yellow mussels, with the low beaks near the 
anterior fourth, and winged in front and behind; beaks either nearly smooth or un- 
dulate and pustulate, often retaining the circular glochidial shell. The hinge-plate 
has an angular or narrowly raised edge, diverging forward and back from the beaks, 
and similar in both valves. The muscle scars are scarcely impressed, the foot pro- 
tractor apparently not distinct from the anterior adductor scar. 


The genus is only known from Lake Tanganyika. Burtonia carret 
Putzeys, of the Congo River, is a Mutela of the subgenus Cheledonopsis. 
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The number of valid species remains undetermined; P. tanganyicen- 
sis probably includes most of those described. The different contour of 
P. livingstoniana, P. subtriangularis and P. bourguignati probably denotes 
specific or subspecific rank for these forms. 

Two small species collected by Stappers, P. ortmannt and P. 
stappersi, show no beak sculpture following the circular glochidium. This 
character has not hitherto been used for the discrimination of species, 
but it appears to be more important than variations of outline depended 
upon by Bourguignat for this purpose. 

Simpson considered this group to be near Lampszilis, especially the 
section then comprising U. tenwissimus Lea. This American species, 
however, is in a late stage of tooth degeneration, and such resemblance 
as exists is doubtless due to convergence. Germain’s view that Pseudo- 
spatha belongs to the Mutelidxe is supported by the examination of a 
dried specimen of P. ortmannz, which shows a strong connection of the 
mantle between anal and branchial orifices. Unfortunately the gills 
had been almost entirely macerated away before drying up. Whether 
the genus belongs to the Muteline or to the Hyriinx could not be ascer- 
tained. 


Pseudospatha tanganyicensis (EH. A. Smith) 
Plate XLV, Figures 1-3 


Spatha tanganyicensis K. A. SmiruH, 1880, Proc. Zool. Soc. London, p. 350, PI. 
XXXI, fig. 8 (only). EH. v. Martens, 1883, Sitz. Ber. Ges. Naturf. Fr. Berlin, p. 71. 
PELSENEER, 1886, Bull. Mus. Hist. Nat. Belgique, IV, p. 111. G. B. Sowmrsy, 1894, 
‘List of Shells of Lake Tanganyika,’ p. 2, Pl., fig. 19. 

Burtonia tanganikana Bourcuienat, 1883, ‘Moll. Fluv. Nyanza Oukéréwé,’ p. 
20. GERMAIN, 1905, Bull. Mus. Hist. Nat. Paris, p. 260. 

Burtonia tanganyicensis E. A. Smith. E. v. Marrens, 1897, ‘Deutsch Ost Afr., 
IV, Beschalte Weichth.,’ p. 257. E. A. Smrru, 1906, Proc. Zool. Soc. London, I, p. 184. 

Pseudospatha tanganyicensis E. A. Smith. Simpson, 1900, Proc. U.S. Nat. Mus., 
XXII, p. 577; 1914, ‘Descript. Cat. of Naiades,’ p. 208. Grain, 1908, ‘Rés. 
Scientif. Voy. Afrique Foa,’ p. 685; 1911, Bull. Mus. Hist. Nat. Paris,-p. 441. 

Burtonia foat J. Masiuie, 1901, Bull. Soc. Philomath. Paris, (9) III, 2, p. 58. 
GERMAIN, 1908, ‘Rés. Scientif. Voy. Afrique Foa,’ p. 686, figs. 39 and 40. 

Burtonia joubertt Bourcuianat, 1886, ‘Nouv. Malacol., I, Un. et Irid. Tangan- 
ika,’ p. 40. GERMAIN, 1908, ‘Rés. Scientif. Voy. Afrique Foa,’ p. 685, figs. 37 and 
38 (on p. 686). ‘ 

Burtonia lavigeriana Boureuienat, 1886, ‘Nouv. Malacol., I, Un. et Irid. 
Tanganika,’ p. 36; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. XXIV, figs. 1-4. 

Burtonia magnifica BouRGUIGNAT, 1886, ‘Nouv. Malacol., I, Un. et Irid. Tan- 
ganika,’ p. 41; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xxv1, figs. 1 and 2. 

Burtonia moineti BoURauianat, 1886, ‘Nouv. Malacol., I, Un. et Irid. Tan- 
ganika,’ p. 33; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. XXV, fig. 1. 
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Lake Tanganyika: Ujjiji (type locality; E. C. Hore Coll.); Kombe on the eastern 
shore, and at the southern end of the lake (W. A. Cunnington Coll.); Mpala; Onondo 
at the outlet of the Lukuga (Storms Coll.). 


The beaks of the specimen here figured show a few very low, coarse, 
unequal concentric waves upon which there are irregularly placed 
tubercles. The circular glochidial shell is sometimes retained in the adult 
stage. This specimen measures: length, 80.0 mm.; height, 34.0 mm.; 
diameter, 10.5 mm. It is without definite locality. 

A single valve from Tembwe (Hubert Coll.) measures: length, 112 
mm.; height, 47 mm. 

The type of this species measured: length, 90 mm.; height, 43 
mm.; diameter, 15 mm. 


Pseudospatha tanganyicensis livingstoniana (Bourguignat) 
Plate XLV, Figure 4 
Spatha tanganyicensis KE. A. Smiru, 1880, Proc. Zool. Soc. London, PI. xxi 


fig. 8a. 
Burtonia lwingstoniana Bourcuienat, 1883, ‘Moll. Fluv. Nyanza-Oukéréwé,’ 
pb. 2a, 


Burtonia tanganyicensis var. liingstoniana Bourguignat. E. v. MartTEns, 
1897, ‘Deutsch Ost Afr., IV, Beschalte Weichth.,’ p. 258. 

Pseudospatha livingstonensis Simpson, 1900, Proc. U. S. Nat. Mus., XXII, p. 
578; 1914, ‘Descript. Cat. of Naiades,’ p. 205. 

Pseudospatha livingstont GERMAIN, 1908, ‘Rés. Scientif. Voy. Afrique Foa,’ p. 
687. 

Burtonia bridouxit BourRGuiGNnaT, 1886, ‘Nouv. Malacol., I, Un. et Irid. Tan- 
yanika,’ p. 37. GERMAIN, 1908, ‘Rés. Scientif. Voy. Afrique Foa,’ p. 687, figs. 41 
and 42. : 

Burtonia contorta BoURGUIGNAT, 1886, ‘Nouv. Malacol., I, Un. et Irid. Tan- 
gaiika,’ p. 39; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xxv1, figs. 3-5. 

Burtonia elongata BouRGUIGNAT, 1886, ‘Nouv. Malacol., I, Un. et Irid. Tan- 
ganka,’ p. 34; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xxv, fig. 3. 

Lake Tanganyika: originally based upon Smith’s figure 8a, Plate xxx1 of 1880 
(op. at.), which represents a specimen from Ujiji (E. C. Hore Coll.). 


Vhe specimens we identify as this form differ from P. tanganyicensis 
chiefly hy having the posterior end higher, bringing the post-ligamental 
slope nearly in line with the hinge, and increasing the curvature of the 
ventral margin. We have not seen any shells of the size of P. tanganyr- 
censis having this contour, and none have been figured; and with further 
growth, such a shell as that we figure certainly could not take on the 
contour of P. tanganyicensis. We therefore doubt whether E. A. Smith’s 
figure 32, Pl. xxxrv of 1881 (Proc. Zool. Soc. London) was rightly in- 
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cluded by Bourguignat in his P. livingstoniana. The beaks have the 
same sculpture as tanganyicensis but somewhat finer and weaker. 
Length, 62.0 mm.; height, 25.0 mm.; diameter, 7.0 mm. 
This form may turn out to be a mere mutation of P. tanganyicensis, 
rather than a separate race. 


Pseudospatha ortmanni, new species 
Plate XLV, Figures 5 and 7 


Lake Tanganyika: Bay of Toa in 5 m. (Station 1163; Stappers 
Coll. Type 132188 A.N.S.P.); Tembwe (Hubert Coll.); Moliro 
(Pilette Coll.). : 


The shell has the usual compressed form and polished surface. It is widest near. 
the middle, the ventral border strongly convex. Anterior end oblique, being produced 
forward in the neighborhood of the hinge. Posterior end obtusely rounded, the 
margins tapering to it above and below. The beak shows a minute, rounded glochidial 
shell, after which it is finely concentrically striate, the stricz gradually becoming coarser 
on the rest of the valve. The low posterior ridge shows one or two very low radial 
welts. The color is pale yellow near the borders, becoming hydrangéa pink toward 
the beaks. The hinge-plate is very narrow, but bears narrow, distinctly raised 
lateral and anterior ridges, single in both valves. The whole interior is hydrangea 


pink. 
Length, 48.0 mm.; height, 17.5 mm.; diameter, 5.8mm. Toa; type. 
Poe A) Be ee < 5.8 Tembwe. 
etsy OVO oo 20.0) “ 9.0 Moliro. 


This species is separated from P. tanganyicensis chiefly on account 
of the diverse beak sculpture, but it differs somewhat also in outline, in 
color, and in the narrower hinge-plate. 

It is named for Dr. Arnold E. Ortmann, in recognition of his im- 
portant work upon the anatomy of fresh-water mussels. 


Pseudospatha stappersi, new species 
Plate XLV, Figure 6 


Lake Tanganyika: bay of Kilewa, in 12 m. (Stappers Coll. Type 
132189 A.N.S.P.). 


The shell resembles P. ortmanni by lacking distinct beak sculpture. The beaks 
are finely, weakly striate around the subcircular, convex, densely microscopically 
granulose glochidial shell. The height is less than in P. ortmanni, only nethird of 
the length. The anterior margin is truncate, not oblique in the upper pari, and the 
posterior end is longer. The color is yellow toward the margins, pale and subtrans- 
parent toward the beaks. 

Length, 32.3 mm.; height, 11:0 mm.; diameter, 3.7 mm. 
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There can be very little doubt that the type of this species is imma= 
ture, perhaps not half grown; but in our opinion its characters do. not 
permit union with any of the described forms. 


Other Species of Pseudospatha Recorded from the Belgian Congo 


Pseudospatha bourguignat:. (Bourguignat) : 3 
Burtonia bourguignati “Joubert”? Bourguianat, 1886, ‘Nouv. Malacol., I, 
Un. et Irid. Tanganika,’ p. 38; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xxvit, 
figs. 4 and 5. 
Pseudospatha bourguignati Bourguignat. Simpson, 1900, Proc. U.S. Nat. Mus., 
XXII, p. 578; 1914, ‘Descript. Cat. of Naiades,’ p. 206. 
Lake Tanganyika: described from the lake without more definite locality. 


Pseudospatha subtriangularis (Bourguignat) 


Burtonia subtriangularis BoureuiaNnat, 1886, ‘Nouv. Malacol., I, Un. et Irid- 
Tanganika,’ p. 35; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xxv, fig. 2. 

Pseudospatha subtriangularis Bourguignat. Srvupson, 1900, Proc. U. S. Nat. 
Mus., XXII, p. 578; 1914, ‘Descript. Cat. of Naiades,’ p. 206. 

Burtonia grandidieriana BourcuienatT, 1886, ‘Nouv. Malacol., I, Un. et Irid. 
Tanganika,’ p. 42; 1888, ‘Iconogr. Malacol. Tanganika,’ Pl. xxv11, figs. 1-3. 

Lake Tanganyika: described from the lake without more definite locality. 


Etheriidz 

Fresh-water mussels with the shell conspicuously irregular, covered with a dark 
periostracum, attached to a solid substratum by one valve; nacreous within. The 
hinge is toothless; ligament deeply sunken. Having two adductor muscle impressions 
or only the posterior; pallial line entire. 

The mantle margins are united only to form an anal orifice; palpi large, semioval; 
foot degenerate or obsolete; gills like those of Unionide in form. 

This family comprises two genera in tropical South America, 
Bartlettia H. Adams (=Bartelettia Sowerby) and Acostza d’Orbigny 
(=Mulleria Férussac, 1828, not of Leach, 1814; Muelleria of some 
authors; Eumulleria Anthony, 1907); one in Africa and Madagascar, 
Etheria Lamarck; one in peninsular India, Pseudomulleria Anthony. 
Fossil forms are not known, but Etheria has been reported from supposedly 


Pleistocene deposits in Lower Lgypt. 


ETHERIA Lamarck 
Etheria Lamarck, 1807, Ann. Mus. Hist. Nat. Paris, X, p. 400. ‘Pees by adic 
nation of Gray (1847, Proc. Zool. Soc. London, p. 193): Etherta semilunata Lamarck 


=H. elliptica Lamarck. 
Aitheria BERTHOLD, 1827, in ‘Latreille’s Natiirl. Fam. des Thierr.,’ p. 208. 


Emendation of Etheria. 
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Ktherea SCHWEIGGER, 1820, ‘Handb. d. Naturgesch. der Skel. Ungeglied. Thiere, 
p. 708. #. elliptica Lamarck cited. 

Mitheria group Caillaudiana Boureuienat, 1880-1881, ‘Matér. Moll. Aceph. 
Syst. Europ.,’ I, p. 68. Monotype: theria caillaudi Férussac. 

Atheria group Niloteciana BourRGuIGNAT, 1880-1881, op. cit., p. 65. Type by 
_ present designation: EH. elliptica Lamarck. 

Aitheria group Chambardiana Bourceuienat, 1880-1881, op. cit., p. 69. Mono- 
type: 4. chambardi Bourguignat. 

Aitheria group Letourneuxiana BourGuianat, 1880-1881, op. cit., p. 69. Type by 
present designation: Atheria petrettinit Bourguignat. 

Shell irregular, inequivalve, oyster-like, covered with a dark periostracum, 
attached by either valve; beaks anterior, that of the fixed valve often lengthened. 
Interior nacreous but rather dull, usually blistered or cellular. Hinge without teeth; 
ligament thickened inwardly posteriorly, forming a resilium, terminated by a deeply 
entering, narrow sinulus. Two large adductor impressions. 


IS 


5 3 
a 
‘ ~, 
EX 
T , 


Ss 


S 


ian eae ows 


WK 
\\S 


GY, 
Ly 


> 


AX 

Gio; 
OLEG eo 
te 


A 


bu Le 
oR Gf ty eS 


Meridian 0 of Greenwich 


Map 6. Distribution of the genus Etheria. 


Htherva is confined to the Ethiopian Region and Madagascar (Map 
6). The widely spread continental species, E. ellaptica, has been taken 
also in the Mahavavy and Androtsy Rivers, northwestern Madagascar. 


» 
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Many supposed species have been defined, but in the latest con- 
siderations of the genus by von Martens (1897), by Germain (1907), 
and by Anthony (1907) all are recognized as forms of one species. JF. 
tubifera and E. cailliaudi will probably be considered a distinguishable — 
subspecies, the former mainly West African, the latter mainly Nilotic 
and East African. 3 , 

According to Simroth and Germain the spinose forms grow in quiet, 
the smooth in rapid water. In some places smooth and spinose indi- 
viduals appear to occur together, or at least are associated in lots having 
one field label. A careful study of an Ktheria colony is needed. Anthony 
(1907, Ann. Soc. Zool. Malacol. Belgique, XLI, (1906), Pl. xu, figs. 18 
and 19] figures an interesting specimen fixed upon a valve of Aspatharia 


wissmannt. 
The soft parts and anatomy of Etherza were briefly studied by Rang 


9 


and Cailliaud! and more recently with much detail by Anthon? and 
Sassi.3 | : 
Etheria elliptica Lamarck 
Plate XLVI, Figures 1, la; Plate XXX, Figures 2, 2a 


Etheria elliptica Lamarck, 1807, Ann. Mus. Hist. Nat. Paris, X, p. 401, Pl. 
xxix and Pl. xxx1, fig. 1 (the exact type locality is not mentioned. Lamarck wrote: 
“on la dit originaire de la mer des Indes”). SowrErsy, 1872, ‘Conchol. Iconica,’ 
XVIII, Htheria, Pl. 1, figs. la-b. 

Attheria elliptica Lamarck. E. v. Martens, 1897, ‘Deutsch Ost Afr., IV, Be- 
schalte Weichth.,’ p. 216 (with form globosa, p. 218). VAN DEN Braicx, 1898, Ann. 
Soc. Malacol. Belgique, XX XIII, Bull. Séances, p. lii. E. A. Smrrx, 1904, Proc. 
Malacol. Soc. London, VI, 2, p. 103. Grrmatn, 1905, Bull. Mus. Hist. Nat. Paris, 
p. 261; 1908, in A. Chevalier, ‘L’ Afrique Centrale Francaise,’ p. 547; 1908, ‘Rés. 
Scientif. Voy. Afrique Foa,’ p. 678; 1909, Bull. Mus. Hist. Nat. Paris, p. 276, Pls. 
ri and tv; 1911, op. cit., p. 441. J. Turern, 1911, ‘Wiss. Ergebn. D. Z. Afr. Exp. 
(1907-08),’ III, p. 2138. W. WeLtNER, 1913, op. cit., IV, pp. 477 and 481. DavutTzEn- 
BERG AND GERMAIN, 1914, Rev. Zool. Afric., IV, 1, p. 67. Spuncn, 1922, Journ. of 
Conchology, XVI, p. 266. 

Aitheria elliptica var. typica “Germain” AnrHony, 1907, Ann. Soc. Zool. Malacol. 
Belgique, XLI, (1906), p. 372 (new name for the typical, smooth form of E. elliptica). 

Etheria trigonula Lamarck, 1807, Ann. Mus. Hist. Nat. Paris, X, p. 403, PI. 
xxx and Pl. xxx1, fig. 2 (also originally said to be from the “mer des Indes’’; accord- 
ing to Bourguignat, 1880-1881, ‘Mater. Moll. Acéph. Syst. Europ.,’ I, p. 66, a Ms. 
note of Lamarck stated that it was from Senegal). 


1Rang, P., and Cailliaud, F. 1834. ‘Mémoire sur le genre Ethérie et description de son animal.’ 
Nouv. Ann. Mus. Paris, (8) III, pp. 128-144, 1 Pl. 

2Anthony, R. 1905. ‘Influence de la fixation pleurothétique sur la morphologie des Mollusques 
acéphales dimyaires.’ Ann. Sc. Nat. Zool., (9) I, pp. 165-400; Pls. viI-Ix., (Etheriide, pp. 339-372) . 

1907. ‘Etude monographique des Aitheriide# (Anatomie, morphogénie, systématique).’ Ann. Soc. 
Zool. Malacol. Belgique, XLI, (1906), pp. 322-430, Pls. XI-xIl. ; 

’Sassi, M. 1910. (Beitrige zur Kenntnis der Anatomie von Aitheria tubifera Sow. Zool.) Anzeiger, 


XXXVI, pp. 25-31. 
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Aitheria elliptica var. trigonula Lamarck. E. v. Martens, 1897, ‘Deutsch Ost 
Afr., IV, Beschalte Weichth.,’ p. 219. 

‘Etheria semi-lunata Lamarck, 1807, Ann. Mus. Hist. Nat. Paris, X, p. 404, PI. 
XXXII, figs. 1 and 2 (originally said to be from the rocks on the coast of Widens). 

Aitheria semilunata Lamarck. A. T.pDE ROCHEBRUNE AND GERMAIN, 1904, Mém. 
Soc. Zool. France, XVII, p. 27. 

Etheria semilunaris “Lamarck”? SowmrBy, 1872, ‘Conchol. Iconica,’ XVIII, 
Etheria, P1.1, fig. 1 (misspelling of H. semilunata Lamarck, asa synonym of E. elliptica). 

Etheria transversa Lamarck, 1907, Ann. Mus. Hist. Nat. Paris, X, p. 406, PI. 
XXxII, figs. 3 and 4 (originally said to be from the rocks on the coast of Madagascar). 

Etheria cailliaudi Firussac, 1823, Mém. Soc. Hist. Nat. Paris, I, p. 359 (type 
locality: Blue Nile and its affluents.) CarLturaup, 1826, ‘Voyage 4 Méroé,’ II, p. 
222 (“Ethérie’’); 1827, op. cit., Ms p. 261 (“Ethérie”); 1823, Atlas, IT, Pl. x1, 
figs. 1-3 (Etheria catlliaudt). 

Aitheria catllaudt Férussac. JickEi, 1874, Nova Acta Ac. Nat. Cur. Dresden, 
AXXV EH. 1p: 281. 

Etheria catllaudi Férussac. JOUSSEAUME, 1886, Bull. Soc. Zool. France, XI, p. 
501 (Niger River at Kanguba, Bamako, and Kulikoro). 

Aitheria elliptica var. cailliaudi Férussac. E. v. Martens, 1897, ‘Deutsch Ost 
Afr., IV, Beschalte Weichth.,’ p. 219. DaurzENBERG AND GERMAIN, 1914, Rev. Zool. 
Afric., LV, 1, p. 67 

Aitheria cailliaudt Férussac. AntuHony, 1905, Ann. Sc. Nat. Zool., (9) I, p. 340, 
PI. rx, figs. 22-26. E.v. Martens, 1883, Sitz. Ber. Ges. Naturf. Fr. Berlin, p. 72. 

Ktheria lamarckii Firussac, 1823, Mém. Soc. Hist. Nat. Paris, I, p. 359. New 
name for E. elliptica Lamarck-+E. trigonula Lamarck. 

Kiheria plumbea Firussac, 1823, op. cit., I, p. 359. New name for E. semi- 
lunata Lamarck+E£. transversa Lamarck. 

; Aitheria plumbea “Sowerby”? ANTHONY, 1905, Ann. Sc. Nat. Zool., (9) I, p. 348, 
fig. 47, Pl. vi11, figs. 18 and 19. 

Etheria plombea JoUSSEAUME, 1886, Bull. Soc. Zool. France, XI, p. 501 (typo-. 
graphical error for plumbea; Senegal: rapids of Kora, Diubeba, and Sukutaly). 

Astheria tubifera SowERBY, 1825, Zool. Journ., I, p. 523, Pl. xrx (locality unknown). 
Bourcuienat, 1880-1881, ‘Matér. Moll. Acéph Sst: Kurop.,’ I, p. 65 (on p. 66, 
4. cailliaudi var. rotundata, Ms. in Paris Museum, is said to be a synonym). Sia 
ROTH, 1890, Zool. Anzeiger, XIII, p. 663. E. v. Marrens, 1883, Sitz. Ber. Ges. 
Naturf. Fr. Berlin, p. 72. 

Aitheria elliptica var. iubifera Sowerby. E. v. Marrens, ‘Deutsch Ost Afr., 
IV, Beschalte Weichth.,’ p. 219. J. Turmue, 1911, ‘Wiss. Ergebn. D. Z. Afr. Exp. 
(1907-08),’ III, p. 213. 

Aitheria denhami Kasnte, 1826, in Denham and Clapperton, ‘Narrative of Trav. 
and Discov. in N. and Centr. Africa,’ Appendix, p. 254 (type locality: Gammaroo 
River, Nigeria; probably the Gambaroo, Yaou or Komadugu Yobe River). 

Htheria carteront MicuEin, 1830, Mag. de Zool., I, p. 1, Moll., Pl. 1, figs. 1 and 2 
(carteronti on plate) (Senegal). 

Aitheria petrettintt BouRGUIGNAT, 1880-1881, ‘Matér. Moll. Acéph. Syst. Europ.,’ 
I, p. 53 (type locality: Ramleh, Lower Egypt). 

Aitheria petretinit a i ae AntTuHony, 1905, Ann. Se. Nat. Zool., (9) I 
p. 340, Pl. rx, figs. 20 and 21 (Bourguignat’s types). 
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4ktheria letourneuxt BourGuicNat, 1880-1881, ‘Matér. Moll. Aeéph. Syst. 
Europ.,’ I, p. 55 (type locality: Nile River and canals of the Fayum). ANTHONY, 
1907, Ann. Soc. Zool. Malacol. Belgique, XLI, (1906), p. 364, Pl. x11, figs. 14 and 15 
(Bourguignat’s types). 

Mitheria chambardi Bourcuienat, 1880-1881, ‘Matér. Moll. Acéph. Syst. 
Kurop.,’ I, p. 56 (type locality: in supposedly Pleistocene beds at Ramses, Lower 
Egypt). 

Aitheria nilotica “ Letourneux”’ BourRGUIGNAT, 1880-1881, op. cit., p. 58 (type 
locality: Nile in Nubia and Lake Mariout near Alexandria). 

Aitheria senegalica BOURGUIGNAT, 1880-1881, op. cit., p. 68 (based on Atheria 
semilunata WOODWARD, 1854, ‘Manual of the Mollusca,’ p. 275, Pl. xvii, fig. 7, from 
Senegal). | 

Aitheria bourguignati A. 'T. DE ROCHEBRUNE, 1886, Bull. Soc. Malacol. France, 
ITI, p. 14 (type locality: Gancini, on the right bank of the Congo River). A. T. pz 
ROCHEBRUNE AND GERMAIN, 1904, Mém. Soc. Zool. France, XVII, p. 27, Pl. 11, fig. 8. 

Aitheria ellvptica var. bourguignatt A. 'T. de Rochebrune. DavuTZENBERG AND 
GERMAIN, 1914, Rev. Zool. Afric., IV, 1, p. 67. | 

Aitheria tanganikana BouRGUIGNAT, 1889, Bull. Soc. Malacol. France, VI, p. 65 
(based solely upon the statement by E. A. Smith, 1880, Proc. Zool. Soc. London, 
p. 352, that of Mtheria elliptica Lamarck “a single old, thick, dead specimen forms 
part of the collection’’ made by Hore at Ujiji). 

Aitheria nidus hirundinis Sturotu, 1890, Zool. Anzeiger, XIII, p. 662 (type 
locality: falls of the Congo River; no more accurate locality given, but the specimens 
having been collected by Pechuel-Loesche, probably came from the Cataract district 
in the Lower Congo). : | 

Aitheria heteromorpha Sitmrotu, 1894, Abh. Senckenberg. Naturf. Ges., XVIII, 
p. 287; to include mutation tubulifera, p. 288, Pl., figs. 1-7, and mutation nidus 
hirundinis, p. 288, Pl., figs. 8-10 (both from the falls of the Congo River). 

Aitheria heteromorpha mut. nidus hirundinis Simroth. Waacen, 1905, Sitz. 
Ber. Ak. Wiss. Wien, Math. Naturw. K1., CXIV, Abt. 1, p. 162, PIl., figs. 1-5. 

Aitheria tubulosa “Bk.” Simrotu, 1894, Abh. Senckenberg. Naturf. Ges. 
XVIII, p. 277 (with description; type locality: Nile). 


The general distribution (Map 6) of this mussel appears to be: Nile 
system generally; Lake Tsana; Lake Stephanie!; Lake Victoria and 
its affluents; southeastward to the Wami (or Vuami) River (opposite 
Zanzibar Island)2; westward through the Chari-Chad basin and that of 
the Niger and Senegal (extreme northwestern locality: Brakna region, 
according to Germain, 1909); in West Africa southward to cover the 
entire Congo basin, and northern Angola (obtained in the Lucala River, 
an affluent of the Quanza River, by Welwitsch); also in northwestern 
RIE 0 i Te ve ad in ne ee ee a ee 

“Dead valveg sbtaiied i te eee a ater rane (la07, Hantaan Gne itr TV, Beachalte 
Weichth.,’ p. 219). Germain (1909, Arch. Zool. Expér. Gén., XLI, p. 116, fig..55) maps the range of 


Etheria as covering the Zambezi basin and reaching a point somewhat farther south on the west coast, 
but witha! vivinavannholies for these limits. We ean find no record from farther south than the Wami 


River in East Africa. ; 
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Madagascar. Its occurrence in Lake Tanganyika appears very doubtful.’ 
We can find no definite records from Lake Nyasa or from within the 
Zambezi system. | | | 

This species has been recorded from many localities in the Belgian Congo: Falls 
of the Congo (mut. nidus hirundinis and mut. tubulifera; Pechuel-Loesche Coll. and 
O. Baumann Coll.). Kwango River and at its confluence with the Kasai River 
(elliptica and tubifera; R. Biittner Coll.). Nyangwe in the Lualaba River (tub:fera; 
Wissmann Coll.). Between the Lulua and Lualaba Rivers (trigonula; Wissmann 
Coll.). Uele River (bourguignati and semilunata; du Bourg de Bozas Coll.). Yam- 
buya in the Aruwimi River (tubifera; Schubotz Coll.). Confluence of Larger Lu- 
bembe River and Luapula in about 12° 8. (elliptica)?; Kalengwe in the Lualaba River 
(bourguignati); Kibombo in the Lualaba River (cailliaudi) (J. Bequaert Coll.). 
Leverville; Kwilu River; northern bend of the Congo from Lisala to Basoko (ellip- 
tica; F. M. Dyke Coll.). E. v. Martens has also recorded the var. catlliaudi from the 
Chiloango River near Landana. According to the junior author’s experience F. 
elliptica occurs in practically every fair-sized river of the Congo basin, but he has not 
seen it in Lake Edward nor in the estuary below Zambi. At the Congo Museum 
Tervueren, there are also specimens, both of typical elliptica and the var. cazlliaudt, 
from Kasenga in the Luapula River (Stappers Coll.). The species also occurs in the 
Lubumbashi River near Elisabethville. 

Congo River at Stanleyville; Faradje in the Dungu River (Lang 
and Chapin Coll.). Luapula River at Kasenga (L. Stappers Coll.). 

Specimens of the race tubsfera from the Dungu River reach a length 
of about 140 mm. In most of them both valves, when not adnate, bear 
tubular spines, but sometimes they are lacking on one (the left) valve. 
One of the Stanleyville lot is figured (Pl. XLVI, figs. 1-1a). 

The forms described as bourgucgnati: and heteromorpha mut. tubu- 
lifera appear to be merely tubzfera. 

Dr. Simroth described two forms, to which he applied three names, 
from the Congo Falls. They are thus defined: 

Atheria heteromorpha (1894). Of moderate size. Epidermis thick, 
internal layer iridescent. Either right or left valves attached to stones. 
Two very different forms: © 

Mutation: tubulzfera (1894). Lower valve flatter, upper excavated, 
provided with tubules. 

Mutation: nzdus herundinis (1890). Lacking tubules; lower valve 
excavated, angulate, the upper flat. 

The mut. twbulifera appears to agree fully with the examples before 
us which we refer to EL. elliptica tubifera. The mut. nidus hirundinis is 


1The Tanganyika record rests upon an old, dead specimen sent by E. C. Hore and supposed to be 
from Ujiji, and another, also dead, from somewhere on the eastern shore. Thelate Dr. Stappers did not. 
collect the genus in the lake. 
' 2This is the southernmost definite record on the continent. 
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triangular in section, without spines, its shape probably due in large part 
to the situation. | 

The specimen from Kasenga (Pl. XXX, figs. 2-2a) isa young individ- — 
ual of the var. cazlliaudi. It differs from typical elliptica by the more 
elongate beaks. 

“The river oysters (Htheria elliptica), though occurring throughout 
the entire extent of the Congo basin, were only found on certain rocky 
sections about rapids and falls of fair-sized streams, where they form 
‘banks’ in stony and generally turbulent places, often ten feet and more 
below the surface of the rushing floods. Even when the rivers are at 
their lowest level, as happens during the dry seasons, the uppermost 
shells alone become exposed. The mollusks attach themselves by one 
valve to the rock and also to other shells of their kind. In some places 
they are three and four deep and sometimes so hemmed in that probably 
not a few are thus suffocated, as many shells close to the rock base con- 
tain no animal. In spite of their great size (5 to 8 inches), generally 
spinous appearance, and relative abundance, they easily escape the 
attention of travellers, hidden as they are by the brownish torrents. 
Furthermore, like the stones about them, they are covered with a mass of 
fluviatile mosslike animals (Bryozoa and Spongillidse). A number of 
such forms found in these Etheria associations have been recorded in 
various localities in Africa, such as fresh-water Bryozoa of the genus 
Plumatella'; Spongilla sumatrana from the Nile and Rukagura River, 
Usegua, Tanganyika Territory, Corvospongilla loricata from an unknown 
locality, C. micramphidiscoides from rapids of the Aruwimi River near 
Banalia at 3 to 4 m. depth, where Schubotz collected also Spongilla 
(Stratospongilla) schubotzi2 Annandale® describes two other species 
from the Nile—Spongilla (Hunapius) extherie and Cervospongilla sca- 
brispiculis. As Dr. Bequaert and others‘have pointed out, a more care- 
ful investigation will prove highly interesting, especially as regards other 
mollusks that find a home in such favorable places as the roughened, 
corrugated surfaces of these fresh-water oysters. Among them are small 
clams (Spheeriide), several forms of which are now known to occur in. 
the Congo basin on shells of Htheria elliptica, such as Eupera mediafricana 
in the Tshopo River near Stanleyville, H. m. etheriarum in the Dungu 
River near Faradje, H. bequaerti in the Luapula River at Kasenga, and 
E. sturanyi in the Lower Congo at the District of Cataracts. There are 


1Ulmer, 1913, in ‘Wiss. Ergeb. D. Z. Afr. Exp. 1907-1908,’ IV, Zoologie, 2, p. 286. 
2Weltner, 1913, loc. cit., pp. 476-481. 
31913, Rec. Indian Mus., IX, pp. 237-238. 
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also the snails Cleopatra broecki from the Aruwimi, and several fresh- 
water limpets (Ancylide) from the Katanga, Burnupia caffra (krauss) 
and B. transvaalensis (Craven). 

‘During very low water collectors often enough will find encamp- 
ments of the natives close to the best sites, for at that period the rapids 
or falls offer favorable places also for fishing on a more extensive scale 
than at other times and the colonies of Htherva furnish a most welcome 
staple food. In the northeastern Belgian Congo the large banks of 
Etheria along the Dungu River are regularly exploited by the riverine 
Bakongo and Mangbetu tribes. The younger men are expert divers and, 
with specially made iron chisels or spikes, pry loose from the rocks great 
lumps of Hther1a. When the shells are heaped close to the fire the 
adductor muscles relax. Women and children remove the mollusks 
from their shells, spike dozens of them on wooden skewers, and dry 
them as rapidly as possible. They are laid upon wooden racks where the 
combined action of fire, smoke, and sun quickly transforms them into 
heavy brownish flakes which in dry condition can be‘preserved for sev- 
eral months, like native dried fish and meat. Decay previous to or co- 
incident with such preparation, far from being objectionable to the 
native taste, rather adds flavor. For consumption these dried mollusks 
are soaked in water until softened and after being thoroughly boiled are 
served as a highly seasoned oyster stew with palm oil and vegetables. 
Though apparently never eaten raw, in certain places in the Uele the 
riverine population prepare the fresh mollusks much like fish, either fried 
or boiled. Hardly any white men along the Uele, the Aruwimi, or the 
Congo in the neighborhood of Stanleyville seemed to be interested in 
these oysters as food. Some of them assured Chapin and myself that 
they were rather bitter. Dybowski,! however, in speaking of his stop at 
Bangi during his trip along the Ubangi River, mentions that when cooked 
these mollusks are rather good eating. The water must have been very 
low, for the Banziri, like other natives living near such favorable rapids, 
collected then their annual harvest of river oysters. 

‘With the years, small hills of empty shells accumulate about such 
native camps. On account of the relative scarcity of limestone in all 
these regions such shell heaps always attracted the attention of those who 
at the early period of Belgian occupation were in search of a proper 
substitute. These Htherza shells indeed furnished an excellent quality 
of lime for the mortar needed to erect brick houses in the different settle- 
ments and also for whitewashing the walls. This was also advantageous 
os 11893, ‘Route du Tchad,’ p. 366 (Etheria tubifera). 
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since many of these stations happened to be below or above places where 
banks of Hther1a were common, because here falls or rapids interrupted 
transportation. | 

‘The process of transforming these shells into lime is rather simple. 
A circular hole, serving as a primitive lime kiln, is dug in the ground. 
Its walls are lined with logs about six feet in length, and a quantity of 
firewood is placed at the bottom. The shells, after being thoroughly 
washed and dried again, are shoveled in to form a layer about a foot 
thick. More firewood is piled on, then another layer of shells, and finally 
the whole kiln is covered over with firewood. The photograph (PI. 
XLVII) shows at the left a kiln burned out, with the calcined shells 
scattered around, and at the right another kiln about to be filled with a 
heap of dry shells (Htherza elliptica) lying nearby.” (H. L.). 


Driessenidze a 


The shell is mytiliform with anterior, nearly or quite terminal beaks, and without 
a nacreous layer within. Thereis a small septum (myophore of the anterior adductor) 
across the beak cavity. The ligament is immersed. The posterior adductor scar is 
very long. | 

The mantle margins are concrescent, leaving only the siphonal and small pedal 
openings. Byssiferous. 


Congeria Partsch 


Congeria PartscH, 1836, Ann. Wiener Mus. Naturg., 1, p.97. Type by designa- 
tion of Pilsbry (1911, The Nautilus, X XV, p. 95): Congeria subglobosa Partsch. 

Enocephalus v. MiinstER, 1831, Zeitschr. f. Geogn., Geol. u. Naturg. ‘Erde, X 
Stiick, p. 92, without definition or described type! Partscu, 1836, Ann. Wiener Mus. 
Naturg., I, p. 97, as identical with Congeria. 

Mytilopsis Conrad, 1857, Proc. Ac. Nat. Sci. Philadelphia, IX, p. 167. Mono- 
type: M. leucophzxatus Conrad. 

Prazis H. anp A. Apams, 1857, ‘Gen. Recent Moll.,’ II, p. 522. Type by present 
designation: Dreissena africana Van Beneden. 

Mytiloides ConraD, 1874, Proc. Ac. Nat. Sci. Philadelphia, XX VI, p. 29. Not 
Mytiloides Brongniart, 1822. For Dresseina scripta Conrad and D. leucophxata 
Conrad.. Error for Mytilopsis Conrad. 


1Graf von Miinster, in a letter dated December 26, 1830, published in the following year, writes of 
certain Austrian mytiloid fossils, concluding: ‘‘In der v. Schlottheimschen Sammlung befindet sie sich 
unter dem Namen Enocephalus, daher ich sie in meiner Sammlung aufgefiihrt habe, als Enocephalus 
carditeformis von Wien, und mytiloides vom Plattensee.”’ 

The same fossils had been mentioned by Boué (1830, Journ. de Géol., II, pp. 374 and 378 as a “ My- 
tilus d’eau douce, voisin de celui du Danube,’’ but without name or description. Later (1833, Bull. Soc. 
Géol. France, III, séance du 21 janvier, p. 126), Boué mentioned ‘deux ou peut-étre trois espéces de 
Mytilus ou d’un nouveau genre intermédiaire entre les Isocardes et les Moules, appellé Enocephalus (E£. 
carditxformis, etc., par le comte Minster).’’ There is no description or figure. ; 

No clue to the identity of Enocephalus was published until the name was mentioned by Partsch as 
identical with his new genus Congeria. Miinster’s two species, EL. carditxformis and mytiloides, have 
never been correlated with any of the described forms, so far as we have been able to learn, though they 
are doubtless identical with species described by Partsch. 
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Driessenids in which there is a recurved myophore for the pedal retractor muscle 
accessory to the septum within the beaks. Externally the shell is without radial 
sculpture. 

This genus occurs in estuaries of eastern North America, Africa, 
and, according to Dall, China and the Viti Islands. It was abundant in 
the European Miocene. 

The thin-shelled, recent forms are referable to the subgenus 
Mytilopsis Conrad. } 

The species of this group have often been referred to Driessena 
(“ Dreissensia”’),: but they differ from that genus by possessing a separate 
myophore for the pedal retractor muscle, accessory to the septum, and 
directed toward the cavity of the valve. It is often scarcely seen in a 
direct. view, but is conspicuous in an oblique view into the cavity (Fig. 
94b). 

The following species have been described from Africa: 

Congeria africana (P. J. Van Beneden) = Dreissena africana P. J. VAN BENEDEN, 
1835 (April), Ann. Sc. Nat. Zool., (2) III, p. 211, Pl. viz, figs. 12 and 138. Upper 
Senegal. The author also describes the animal. 

Mytilus cochleatus ‘‘Kickx’’ Nysv (1835, Bull. Ac. Sci. Belgique, IT, p. 235, PL, 
figs. 1-3; séance du 4 juillet), described from specimens found alive at Antwerp, 
where they may have been introduced from Africa, has been regarded by some authors 
as a synonym of C. africana, but the published drawings of the two forms are very 
different. 

Congeria cyanea (P. J. Van Beneden) = Dreissena cyanea P. J. VAN BENEDEN, 
1837, Bull. Ac. Sci. Belgique, IV, p. 41, Pl., figs. 1-5. Presumably from Senegal; 
exact locality unknown. 

Congeria gibberosa (Preston) = Dreissensia gibberosa PRESTON, 1909, Ann. Mag. 
Nat. Hist., (8) IV, p. 89, Pl. rv, fig. 4. Assinie, Ivory Coast. 

Congeria holmi (A. d’ Ailly) = Dreissensia holmi A. dD’ AILLY, 1896, Bihang Svenska 
Vet. Ak. Handl., XXII, Afd. 4, No. 2, p. 180, Pl. v, figs. 17-23. Ekumbi, Cameroon. 
: Congeria lacustris (Morelet) =Dreissena lacustris Morr Let, 1860, Journ. de 
Conchyl., VIII, p. 191. Dreissensia lacustris MoRELET, 1885, op. cit., XX XIII, p. 
p. 32, Pl. 11, fig. 11. Lake Ebrié, Grand Bassam, Ivory Coast. 

Congeria ornata (Morelet). See p. 457. 


: 1In the first notice of this genus by P. J. Van Beneden (1835, Bull. Ac. Sci. Belgique, II, p. 25; 
séance du 17 janvier) the name is spelled Driessena, and the specimens discussed were said to have been 
received from M. Driessens. The-genus was then monotypic for Mytilus polymorphus Pallas. Subse- 
quently in the report of the meeting of the Belgian Academy of February 7 (1835, II, p. 44), Dumortier 
mentions Van Beneden’s memoir as “Histoire naturelle et anatomique du Dreissena polymorpha.” 
In the index of the same volume, p. iii, the name appears as Dreissenia. In the memoir published in 1835 
(April), Ann. Sc. Nat. Zool., (2) ITI, p. 193, Van Beneden uses the form Dreissena. 

P. Oppenheim (1891, Zeitschr. Deutsch. Geol. Ges., XLIII, p. 927) states that the name of the man 
whomit wastheintentiontohonor was Dreyssens,sothat thecorrect orthography would be Dreyssensia. 
He gave (pp. 932-934) a catalogue of recent and fossil species now included in Driessena and Congeria. 

Dall (1898, Trans. Wagner Free Inst. Sci. Philadelphia, III; p. 808) prefers the form Dreissensia. 

_ As there appears to be no way of reconciling the several versions of the name, we prefer to use the 
one form, vo ; 

e genus Mytilina Cantraine (1837, Ann. Sc. Nat. Zool., (2) VII, p. 306) included M. polymor 
(Pallas), type of Driessena, and M. cochleata ‘‘ Kickx,’’ a species of eso M. EeNeiephe is “ee 
, selected as type. Cantraine apparently had intended to call the genus Mytilomya, as he used the form 

Mytilomyes’’ in his discussion under Mytilina. Bronn (1888, ‘Lethea Geognostica,’ II, p. 921) 


latinized the name as ‘‘ Mytilomya Cantraine.”” This name will take the same species M 
Pallas) as type. pecies M. polymorpha 
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Congeria ornata (Morelet) 
Text Figure 94a, b, c 


Dreissensia ornata MorE LET, 1885, Journ. de Conchyl., X XXIII, p. 32, Pl. 1, 
figs. 10 and 10a (type locality: Mayumba River, French Congo). C. R. BarrcEr, 
1913, Ann. Soc. Zool. Malacol. Belgique, XLVITI, (1912), p. 110. 

Dreissensia bananaensis Preston, 1909, Ann. Mag. Nat. Hist., (8) IV, p. 88, Pl 
Iv, fig. 3. 

Creek of Banana (P. Hesse Coll.); also type locality of D. bananaensis Preston. 

Congo; specimens in the Academy of Natural Sciences, Philadel- 


phia, received from Morelet and probably part of the original lot. 


Fig. 94. a-c, Congeria ornata (Morelet). At b, an oblique view into the cavity 
of the beak.” 


m, myophore. 


A small, triangular species, rather broad, but variable in width, dull, 
light brown with many indistinct dark rays. The surface is minutely 
and closely laminiferous. Interior dull blue, the very large posterior 
adductor scar purplish black, or the cavity may be tinted and pencilled 
with blackish brown, the muscle scar and outside of it blue-white. 


Length, 15.3 mm.; width, 9.8 mm.; diameter, 7.0 mm. 
“ 16.2 eo LL) * 8.0 


ZOOGEOGRAPHY AND ECOLOGY OF THE LAND AND FRESH- 
WATER MOLLUSKS OF THE BELGIAN CONGO! 

The composition of the molluscan fauna of a country is the result 
of two different sets of causes. Some act at present and are directly trace- 
able to the environment, so that it takes comparatively little effort to 
analyze them in order to discover in how far they are responsible for the 
presence or absence of certain types or for changes in external form and 
behavior. Others may be called historical and are much more subtle, 
for they are essentially the environmental conditions of past geologic 
times, especially such as rendered possible the successive migrations and 
the survival of the various elements from which the present-day fauna 
evolved. In this ecological and geographical account of the mollusks of 
the Belgian Congo we have attempted to trace the influence of each of 
these two sets of causes upon the constitution of the fauna. This chapter 
should, however, be regarded as nothing more than an essay, which we 
are well aware is in many ways sketchy. Positive observations on the 
habits and distribution of tropical African mollusks are indeed so few 
that no very decisive conclusions could be drawn from them. Our chief 
aim is to suggest lines along which various problems may be further 
investigated. With this in view, we have rather liberally added refer- 
ences to the literature, preferably selecting papers containing further 
bibliographic information. 

Before entering into a discussion of the peculiarities of the Congo 
fauna, it may not be amiss to mention certain sources of possible error 
in the study of the geographical distribution of African mollusks. In 
the first place, it is evident that the Ethiopian Region as a whole, and 
the Belgian Congo in particular, have thusfar received but scant attention 
on the part of malacologists. Much of the published information is based 
upon collections gathered incidentally by laymen and therefore usually 
containing only fair-sized or particularly abundant species: The minutize 
are still to a large extent unknown. In addition, these collections as a 
rule consist of dead specimens only and in the absence of soft parts a 
correct generic identification is sometimes impossible. 

Another point of considerable importance is the facility with which 
certain tropical mollusks may be carried over great distances by the 
agency of man.” Especially with regard to the species common to 
India. the east coast of Africa, Madagascar, and the Mascarenes, it 


1Much of the physical, geological, and botanical data on which the present ecology of Congo mol- 
lusks is based has been taken from an unpublished description of the Belgian Congo prepared by the 
Junior author for The American Museum of Natural History. 

*See Kew, H. W. 1893. ‘The dispersal of shells.’ (London), pp. 178-263. 
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Map 7. Distribution of Opeas gracile (Hutton), a land snail which is rapidly becoming tropicopolitan through the action of man, 
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should not be forgotten that all these regions have been in steady con- 
nection by native craft for several thousands of years.!. As pointed out 
by Mr. H. Lang,? stumps and leaves of bananas are continually trans- 
ported by the Congo natives, either to start new cultures or as wrapping 
material; young shells and mollusk eggs may easily keep alive in them 
for weeks. In East Africa a number of species of snails have been 
described from specimens found in stored seeds. 

One of the most interesting examples of a snail that has been very 
widely scattered by man is Opeas gracile (Hutton), the present distribu- 
tion of which is shown on Map 7. It is now commonly found throughout 
southern Mexico, Central America, the West Indies, northern South 
America, and the Indo-Malayan Region. In addition it has been re- 
ported from Mobile in Alabama, several places in Brazil, southern Japan, 
several of the Polynesian islands, Mauritius, northern Madagascar, 
Aden, Suez, and Djeddah on the Red Sea, Jalk in Persia, and Tuakungu 
and Malela in tropical Africa. It has also been observed in greenhouses 
in England. The species is now so well established both in the East 
Indies and in tropical America that it is impossible to decide whether 
its original home was the Old or the New World.® 

Care should also be taken not to trust unreservedly records based 
upon dead specimens obtained from regions where the species may no 
longer be found living or may never have lived at all. Especially at the 
northern limit of the Ethiopian Region the gradual drying up of the 
country has without doubt caused certain species or even genera to 
become extinct within comparatively recent times. Thus, the map of 
the present distribution of Limicolaria published in the report of Congo 
land mollusks' was based exclusively upon records of specimens presum- 
ably found alive. The northern limit of the genus was therefore drawn 
much farther south than on similar maps recently published by Germain.* 
We do not deny the possibility of Limicolaria still living in the Sudan 
north of the sixteenth northern parallel, but in our opinion the avail- 
able evidence is not convincing. The locality records cited by Germain 


1H. H. Godwin-Austen, 1908. ‘The dispersal of land shells by the agency of man.’ Proc. Malacol. 
Soc. London, VIII, pp. 146-147. E. E. Green. 1911. ‘The wanderings of a gigantic African snail.’ 
Zoologist, (4) XV, pp. 41-45, Pl. (see also 1910, Spolia Zeylanica, VII, p. 56). G. C. Robson, 1914, 
Journ. Linn. Soc. London, Zool., XXXII, p. 377. Germain, 1921, ‘Faune Malacol. Terr. Fluv. Iles 
Mascareignes,’ pp. 188-189. 

21919, Bull. American Mus. Nat. Hist., XL, pp. 55-56. 

_ Compare the accompanying map of Opeas gracile with that given by Germain (1920, ‘ Voy. Afrique 
Orientale Anglaise G. Babault, Moll. Terr. et Fluv.,’ p. 121, fig. 9) for Subulina octona (Brugierére). 
Dupuis and Putzeys have recently described from Boma, in the Lower Congo, Cexcilioides spencei (1922, 
Ann. Soc. Zool. Belgique, LIII, 1, p. 48, fig. 2). From the description this appears to be C. gundlachi 
Pfeiffer, a snail originally from the Antilles, but now widely scattered by man (Philippines, Hawaiian 
Islands, New Caledonia, etc.) and therefore several times renamed. 

#1919, Bull. American Mus. Nat. Hist., XL, p. 91. 
51920, ‘ Voyage Afrique Orient. Anglaise G. Babault, Moll. Terr. Fluv.,’ p. 81, fig. 6; 1920, Bull. 
Mus. Hist. Nat. Paris, pp. 527-533. 
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in 19° N., 20° 30’ N., and 21° N. are very few in number considering the 
extension of the territory involved and especially compared with the 
numerous records from south of the sixteenth northern parallel. Nor is it 
unequivocally stated that any of the specimens from the arid area of the 
Sudan were found alive. Dead specimens may well be subfossil remains 
of former flourishing colonies of these snails. Moreover, the possibility 
of their having been transported by native caravans, either dead or 
alive, as amulets or utensils, or accidentally with food or merchandise, 
cannot be entirely discarded.! 7 } 

The ecological and, to some extent also, the historical causes respon- 
sible for the present composition and distribution of the mollusk fauna 
are in many respects so different for the terrestrial and the aquatic 
species, that they are most conveniently studied separately for each of 
these groups. 


EcoLoGy AND DISTRIBUTION OF TERRESTRIAL MOLLUSKS 
The Ecological Factors 


The main ‘ecological factors which affect the distribution of land 
mollusks may be brought together under the headings of climate, vege- 
tation, soil, topography, and other organisms.’ 

With few local exceptions due to altitude, the climate of the Belgian 
Congo is everywhere of the equatorial or tropical type. Most of the 
territory lies within the belt of calms or variable winds, the doldrum belt 
or equatorial cloud-ring, as it is sometimes called by meteorologists. 
When the sun is in the south (from December to March), the dry north- 
eastern trades blow over the savanna district of the upper Ubangi and 
upper Uele. Again, in Upper Katanga and southern Kasai, the south- 
eastern trades make themselves felt during the southern dry season 
(from May to September). The temperature is very uniform near the 
equator and, except at the top of some of the high plateaus and mountain 
ranges, it never drops to the freezing point, so that its variations are- of 
little if any import for life. The total amount of rainfall is considerable® 


1The discrepancy between Germain’s eastern limit of Limicolaria in Somaliland and that given on 
our map appears to be merely due to his transferring longitudes calculated on the Greenwich meridian 
without reduction to a map based on the Paris meridian. With the exception of Limicolarva oviformis 
Ancey, from the ‘northern coast of Somaliland,’ a species which we had eliminated as of doubtful 
provenance (the specimen was at first said to have come from Aden!), the same locality records were 
used by both Gérmain and ourselves. . ; ; ; 

2Of the older accounts of the influence of the environment upon mollusks the most interesting per- 
haps are those of Locard, A., 1881, ‘Etudes sur les variations malacologiques. II,’ Ann. Soc. Agric, 
Lyon, (5) III, pp. 189-748; 1893, ‘De l’influence des milieux sur le développement des Mollusques, 
op. cit., (6) V, (1891), pp. 1-140. A recent, systematized and exhaustive review of the subject is that by 
Pelseneer, P., 1920, ‘Les variations et leur. hérédité chez les Mollusques,’ Mém, in-8° Ac. Belgique, Cl. 
des Sci.,.(2) V, pp. 1-826 (the influence of external factors is fully discussed on pp. 476-602). 
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being almost everywhere over 40 inches yearly and more than 60 inches 
in much of the territory (See Map 8). The seasonal variation of moisture 
then becomes the deciding factor in the ecology and distribution of 
plants and animals. In Africa, as in other tropical regions, it rains during 
the hottest season of the year, when the sun nears the zenith. Therefore 
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Map 8. Distribution of mean annual rainfall on the African continent (after 
Knox). 


at the equator there are two seasons of heavy rains at intervals of about 
six months, while during the intervening periods the rains are scarcer or 
may even stop altogether. Farther north or south, the dry seasons be- 
come more marked, but, on the other hand, the two rainy seasons come 
closer together until near the tropics there is only one rainy season of a 
few months’ duration. At least in the lowlands of the Congo, latitude 
thus gives a good clue to the yearly amount and seasonal distribution of 
rainfall. In the mountains, however, not only must one take into account 
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the fact that humidity at first increases with altitude, while at higher — 
levels the lower atmospheric pressure produces a drier atmosphere, but 
the orientation of the slopes too is of great importance in deciding whether 
they will be exposed to dry or wet winds. Other climatic factors, such 
as intensity of sunlight and wind, are hardly of importance in the life of 
mollusks and need not here be discussed. 


The nature of the vegetation depends directly upon climatic condi- 
tions and, in tropical Africa, especially upon the total amount and 
seasonal distribution of rainfall. In the Congo lowlands the dominant 
plant formations belong to one of two main ecological types: rain forest 
and savanna. RAIN FOREST, as here understood, is any plant formation 
of dense, continuous growth chiefly composed of trees and bushes, while 
grasses are elther entirely absent or restricted to. a few, heliophobic or 
light-shunning types. Likewise, the term SAVANNA is meant to cover all 
plant formations where grasses predominate, whether there be or be not 
an admixture of shrubs, bushes, or trees. Rain forest in tropical Africa 
thrives wherever the rains are abundant enough and so evenly distri- 
buted over the year as to allow an uninterrupted development of woody 
plants. Savanna covers regions with sharply marked and prolonged dry 
seasons, during which most of the plants stop growing and many of the 
trees even drop their leaves. These two types of tropical vegetation affect 
molluscan life in a very different manner. In the rain forest the steady 
moisture, dense shade, and luxuriant vegetation allow land mollusks to 
thrive throughout the year and consequently this is the domain of the 
large, hygrophilous snails and of most of the slugs. Species which live 
in the savanna, on the other hand, must be able to bridge over the dry 
season in a dormant state. That mollusks are very few in species and 
individuals in the African grass-lands is due perhaps not so much to 
unfavorable ecological conditions as to the grass fires which every dry 
season sweep over the country (compare Pls. LII and LIII). Only 
those snails and slugs can survive that in order to estivate have dug in 
sufficiently deep or are hidden in crevices of rocks or in hollow branches 
or stumps of trees. In the Central African mountains the altitudinal 
distribution of plant formations, resulting in a corresponding succession 
of molluscan life-zones, is of a more complex nature, as we shall describe 
for some of the mountain ranges of the eastern Congo. | 

Soil conditions perhaps influence more directly the distribution and 
development of land mollusks than any other single factor and they are 
certainly of much greater importance to them than to most other 
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animals.! Mollusks need considerable quantities of lime for the building 
up of their shells and where limestone is conspicuously absent, as is the 
case over very large areas of the Belgian Congo, this side of their meta- 
bolism must be seriously handicapped. Many of the land shells of the 
Congo are thin or transparent, and frequently of minute size. Others, 
such as certain of the mountain Helicide and the numerous Helixarioni- 
dee, have soft or corneous shells. The scarcity of lime has undoubtedly 
favored the development of Helixarionide and of slugs of the families 
Vaginulide and Urocyclide. The Achatinine are somewhat of an 
exception to the rule, but even in their case it may be observed that the 
shells of these vegetarian snails do not attain in the Congo basin the 
large dimensions and weight of some of their Southand East African rela- 
tives. There is also a conspicuous difference in size and thickness of the 
shell and in number of individuals between the Achatine of the rain 
forest, where the soil is better protected and therefore less leached, 
much of the mineral matter being kept in solution in the groundwater ; 
and those of the savanna, where the soil is more thoroughly deprived 
of soluble matter and frequently consists of bare granite, gneiss or 
quartz, bleached sand or laterite. The acidity or alkalinity of the soil 
is also a factor of some importance in the distribution of land snails and 
may often account for the local occurrence of certain species. Atkins 
and Lebour found in Ireland that snails with hyaline shells may occur 
on soils showing a wide range of acidity, while those with calcareous 
shells are restricted to more alkaline situations. Granite and quartzitic 
regions possess few species, basaltic districts are decidedly richer, and in 
limestone areas both species and individuals are very numerous. 

In his discussion of the causes which might be responsible for the 
poverty of the molluscan fauna of the Congo, E. Dupont? dwells upon 
the almost total absence of lime-containing rocks over much of the Lower 
and Middle Congo and he furthermore calls attention to the abundance 
of organic matter in the flowing waters. Yet he does not believe that 
either of these two factors is to be blamed, for, he says, certain Congo 
mollusks are nevertheless able to secrete rather heavy shells. The 


1See Strobel, P. 1876. ‘Saggio sui rapporti esistenti fra la natura del suolo e la distribuzione dei 
Molluschi terrestri e d’acqua dolce.’ Atti Soc. Ital. Sci. Nat., XIX, pp. 19-42. 
Clessin, S. 1872. ‘Ueber den Einfluss kalkarmen Bodens auf die Gehidusenschnecken.’ Corres- 
pendane soe ines: ee peerage: XXVI, pp. 50-58. 
oldhaus, K. . ‘Ueber die Abhangigkeit der F Gestein.’ f ; 
Zool Konge, Grek OIO) Oe EL gig er Hauna vom Gestein.’ Verh. VIII. Internat. 
Atkins, W. R. G. and Lebour, M. V. 1923. ‘The hydrogen ion concentration of the soil and of 
nae Miers in relation to the distribution of snails.’ Scientif. Proc. Roy. Dublin Soc., N. S., XVII 
pp. 233-240. ; 
Dupont, E. 1891. ‘Sur des Mollusques vivants et postpliocénesr illi ; 
Congo en,1887.’ Bull. Ac. Sci. Belgique, (3) XX, (1890), pp. 550-566 ee oe evegean 
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scarcity of terrestrial species he attributes chiefly to the yearly grass 
fires which restrict-mollusks to certain protected areas, notably to the 
woods. Since, however, these animals are not, generally speaking, much 
more abundant in the African lowland rain forest than in the savanna, 
we fail to see how grass fires alone can account for the poverty of the 
fauna, although we fully recognize the influence of this factor. Un- 
doubtedly, several ecological conditions concur to render our territory 
unfavorable for molluscan life, but for the present we are inclined to 
regard the extreme scarcity of lime in the soil as of foremost importance. 
A brief discussion of soil conditions in the Congo seems therefore quite 
in order. gies 

The subsoil of the Belgian Congo consists of a base of old crystalline 
or metamorphic rocks of Archean or early Paleozoic age. Toward the 
periphery of the Congo basin these older rocks come near the surface 
either as massive blocks or as much distorted, folded, and tilted strata. 
At one time they formed there mountain ranges which are now, however, 
much denuded and worn down to moderately high ridges or to extensive 
peneplains. Only in Katanga and in the highlands along the eastern 
border of the Belgian Congo are the outcrops of older rocks more rugged, 
due to recent fault movements of considerable amplitude in the region 
of the Albertine Rift. In the central, flattened, and more or less bowl- 
shaped portion of the Congo basin, the older rocks are buried beneath 
great thicknesses of horizontal sandstones and shales of continental or 
lacustrine origin and mostly of Permo-Triassic age, which cover about 
three-quarters of our territory. Similar non-marine strata also form 
the high plateaus of Katanga. In a narrow strip, not much over twenty 
miles wide, along the Atlantic coast, there are marine deposits of Creta- 
ceous or early Tertiary age. Whenever exposed to the meteoric agents, 
the weathering of all these rocks is extremely rapid under the combined 
action of heavy rains and uniformly high temperature, so that the bed- 
rock is as a rule hidden beneath thick layers of detrital products. Accord- 
ing to the nature of the bed-rock, alteration in situ will produce either 
sand or clay and frequently leads to that peculiar, much leached tropical 
surface soil known as “laterite,’’ which covers much of the country 
in the northern and southern portions of our territory. Laterite is a 
rock of somewhat variable composition, usually a mixture of hydrated 
oxids of iron, which give it a reddish or brown color, and hydroxids of 
aluminum, titanium, and rarely manganese. It is a residual accumula- 
tion resulting from the removal in solution from the rocks affected of 
combined silica, lime, magnesia, soda, and potash. Such soil, of course, 
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ean hardly sustain snail-life at all and, as it covers very great areas of the 
Congo, its predominance goes far to explain the general poverty of 
molluscan life in these regions.' | 
Outcrops of older rocks form locally residual hills (‘“Inselberge”’) 
of granite and gneiss, as in the peneplains of the northeastern Congo 
(Pl. LIV, fig. 1), dykes and ridges of quartz, as in the Crystal Moun- 
tains of the Lower Congo, rocky ledges in river beds, especially in the 
neighborhood of the numerous falls and rapids, or cliffs bordering 
certain ravines. Limestone or rocks that are rich in lime are rarely met 
with at or near the surface. They are perhaps more frequently found 
in the Lower Congo, between Matadi and Leopoldville, in the region 
occupied by Cornet’s Paleozoic ‘‘Schistocaleareous System.” This 
aggregate of strata consists for a large part of pinkish and gray 
dolomites, odlithic limestones, sandstones, schists, argillaceous lime- 
stones, etc. The limestones often form prominent landmarks or pic- 
turesque cliffs, such as the rocks of the Zole Pass, of the ‘‘Montagnes de 
Marbre,” of Bafu, of Lamba, of Dia Bavo, of Mt. Kinsundi, and the 
magnificent cliffs of white, gray, and blue marbles at the left of the 
old caravan road between Nsona Kibaka and Lukungu. A number of 
caves are excavated in these calcareous rocks, notably in the region of 
Thysville. All these limestone outcrops should be explored malacologi- 
cally at the proper season and may furnish interesting discoveries. 
Similar limestone rocks are also present in southern Katanga, 
where the so-called ‘““Kambove Beds” form an alternating series of dark 
to light dolomites, sandstones and shales, but the country here has 
passed through a much more complete cycle of erosion so that it is now 
worn down to a uniform peneplain, with few outcrops of unaltered bed- 
rock. “Sinks,” where running streams disappear into underground 
channels, and caves are sometimes found in the Katanga dolomites and 
such localities may be worth investigating by the malacologist.2 Aléng 
the Aruwimi-Ituri River there are at a few points outcrops of a compact, 
white limestone, usually in rapids or at the shore, plunging directly into 
the waters of the stream. The best-known are those of Mopele (between 
Bomili and Avakubi) and those a few hours above Avakubi. Others, 
of small extent, have been noted at various points of the Upper Uele 


iThe See of lime in the rocks of the Congo basin affects not only the mollusks. Van Sacechem 
(1919, Bull. Soc. Path. Exot. Paris, XII, pp. 238-243), for instance, attributes to the low Sdiient of 
soe in the natural waters of the Belgian Congo the prevalence in that territory of osteoporosis among 
e equines. ‘ 
*See Studt’s map for the location of some of the outcrops of limestone in Upper Katanga. (F. E. 


ey 1908, ‘Carte géologique du Katanga.’ ,Ann. Musée du Congo, Géol., Sér. IT, pt. 1, pp. 5-16, 
map. 
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basin, as for instance near Niangara. Cliffs and hills of limestone have 
also been reported along the western shores of Lake Tanganyika, and it 
is perhaps in such places that one should look for the Clausilia which 
was described many years ago from the southern end of that lake and 
has not. again been collected. In the narrow Atlantic coast strip of 
recent Mesozoic and early Tertiary strata, the molluscan fauna appears 
to be exceptionally rich wherever the soft, calcareous sandstones of 
these formations come at or near the surface. In such a location, at 
Zambi, Mr. H. Lang and the junior author collected many hundreds of 
specimens of land snails representing some eleven species. In the eastern 
Congo too, calcareous marls or sandstones of fresh-water origin and of 
very recent, Pleistocene or perhaps post-Pleistocene age, form much of 
the subsoil of the plain at the southern end of Lake Edward and extend 
into the hills farther south to beyond Rutshuru. These strata contain 
many fossil shells which are often well preserved and appear to belong to 
the same fluviatile species as live nowadays in Lake Edward. ‘In certain 
of the ravines which cut through these lacustrine deposits, abundant 
collections of land snails may occasionally be made. Thus, no less than 
twenty-four species of terrestrial mollusks were obtained by the junior 
author during about six weeks stay at Rutshuru. Finally, the extra- 
ordinary richness in molluscan life of the Kivu volcanoes is certainly 
partly due to the abundance of lime-containing minerals associated with 
weathered eruptive ashes and lavas. 

The topography of the country (Map 9) is not without its importance 
for the distribution of slow-moving, strictly terrestrial animals such as 
land snails and slugs. Where the country is level or but little and gently 
undulating, as is the case over easily two-thirds of the Belgian Congo, the 
environment is very uniform and there are few obstacles to dispersal 
over large areas. This factor, together with the similarity in climate and 
vegetation throughout the rain forest and savannas of the Congo low- 
lands, may explain the wide horizontal distribution of certain species. 
In higher and more rugged country, conditions are much more favorable 
for variation, isolation, and consequent intense speciation. This is quite 
conspicuous in the eastern highlands of the Belgian Congo, where every 
mountain range or peak, every ravine may yield peculiar forms, while the 
geveral slopes, exposed to different climatic conditions, often exhibit 
conspicuous faunal peculiarities. As so very few of the mountains and 
valleys of the eastern highlands of the Congo have thus far been investi- 
gated, it is safe to prophesy that several hundreds of species of terrestrial 
‘mollusks will yet be discovered there. In the present state of faunistic 
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studies the mollusks show more distinct faunal features in these highlands 
than any other group of animals, and are as peculiar as the vegetation. 
Of course, much of the distinctiveness of the molluscan fauna of moun- 
tainous regions is traceable to the formation of life zones with increasing 
altitude. | 
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Map 9. Orographic map of the Belgian Congo. 
é Redrawn under the direction of J. P. Chapin from map No. 2895, Geogr. Section, Brit. Gen. Staff, 
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But little is known at present of the ecological relations of Congo 
land mollusks with other organisms, and this is especially true of their 
feeding habits. The Helicide, Achatinide, Zonitide, Urocyclide, Eni- 
dee, Vaginulide, and land operculates are mostly. vegetarians, at least 
under normal conditions, but which species commonly attack living 
parts of plants we are unable to tell at present. It is certain that many of 
the Zonitids, Vaginulide, and Cyclophoride are merely scavengers, 
feeding upon decaying vegetable matter. Some of the large Achatinide, 
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however, destroy living vegetation and may thus occasionally become 
pests of some economic importance. The African Achatina fulica (Férus- 
sac), introduced into Ceylon about 1900, has become so abundant there 
as to be a serious menace to agriculture.! I | 

Vegetarian mollusks-show decided preferences in the choice of their 
food, as is well known to all who have to deal with them as pests in 
gardens. In nature certain plants appear to be adequately protected 
against their depredations and Stahl has written a suggestive account of 
the various methods by means of which this is accomplished.? It is, 
however, difficult to accept Stahl’s contention that plant-eating mollusks 
are usually in a famished condition, because many plants are so effectively 
protected against their attacks. This view certainly fails to account for 
the prodigious numbers of vegetarian snails and slugs found in certain 
localities. Moreover, many snails and slugs are extremely partial to 
fungous food, even devouring without apparent harm fungi that are 
decidedly poisonous to man. Some slugs have a specialty of feeding on 
lichens, which they crop off from tree trunks.‘ 

It has been asserted that in some cases terrestrial mollusks are in- 
strumental in the pollination of certain flowers with openly exposed 
stamens and styles, the pollen adhering to the crawling snails and being 
thus carried upon the style. But whether there are flowers that could 
truly be called ‘‘malacophilous,’’ because they normally rely upon thesé 
animals for their pollination, appears somewhat doubtful.® 

The Streptaxide are all rapacious snails and perhaps the most 
important predaceous enemies of African land mollusks, although they 
occasionally attack also other soft-bodied invertebrates, such as earth- 
worms. In the ‘Review of Land Mollusks’ the senior author has called 
attention to the extraordinary development of that family in Africa, 
where it probably numbers more species than any other. Terrestrial 


1Paravicini, E. M. M. 1922. ‘Over schadelijke en nuttige weekdieren van tropisch Azié.’ Teys- 
mannia, XX XIII, pp. 24-28, Pl. 

Gibbons (1879, Journ. of Conchology, II, p. 143) has reported that Achatina panthera may excep- 
tionally become carnivorous. P 

2Stahl, E. 1888. ‘Pflanzen und Schnecken. Biologische Studie tiber die Schutzmittel der Pflanzen 
gegen Schneckenfrass.’ Jenaische Zeitschr. Naturw., XXII, pp. 557-684. - ; 

8Stahl’s views have been critically examined by Heikertinger, F. 1914. ‘Ueber die beschrankte 
Wirksamkeit der natiirlichen Schutzmittel der Pflanzen gegen Tierfrass.’ Biol. Centralbl., XXXIV, 

. 81-108. 

oy 4Elliott, W. T. 1923. ‘Some observations on the mycophagous propensities of slugs.’ Trans. 
British Mycol. Soc., VIII, pp. 84-90. ae ‘ 

Rathay, E. 1898. ‘Ueber den ‘‘Frass”’ von Helix hortensis auf Baumrinden.’ Zeitschr.f. Pflanzen- 
krankh., VIII, pp. 129-133. : 

’See Ludwig, F. 1891. ‘Die Beziehungen zwischen Pflanzen-und Schnecken.’ Beihefte z. Bot. 

entralbl., I, pp. 35-39. ; 

© Zaunick, R. 1916. ‘Die Befruchtung der Pflanzen durch Schnecken.’ Nachrichtsbl. Deutsch. 
Malakoz. Ges., XLVIII, pp. 74-91. ; 

Ehrmann, P. 1917. ae oe Frage der Bestéubung von Bliiten durch Schnecken.’ Nachrichtbl. 


Deutsch. Malakoz. Ges., XLIX, pp. 49-75. 


470 Bulletin American Museum of Natural History [Vol. LIII 


mollusks are comparatively free from the attacks of other predaceous 
enemies, since they are well protected either by a calcareous shell or by 
an abundant slimy secretion of the skin. In many cases, too, the peculiar 
coloration and the arrangement of the markings upon the shell un- 
doubtedly add to the difficulty of locating them in their natural environ- 
ment, even if the pattern appears to be particularly showy in collections.* 
The secretive habits of most snails and slugs also contribute to their 
personal safety; many species are strictly nocturnal or crawl about 
during rainstorms only, when most of their potential enemies are 1n- 
active.’ 

Among arthropods, certain carnivorous beetles appear to be quite 
efficient enemies of snails. Récluz, in Southern France, observed Staphy- 
linus olens Miller attacking Helix ericetorum, the snail being slowly 
killed by repeated bites. Certain Carabide do likewise and the 
Cychrine in particular appear to specialize in snails, their long, snout- 
like head allowing these beetles to reach far into the coils of the 
spire. The family Thelephoride contains many species whose larvee 
feed exclusively upon snails. Lucas observed in Algeria how the larva of 
Drilus mauritanicus Lucas manages to enter the shell of live Cyclostoma, 
in spite of the operculum with which the aperture can be tightly 
closed. The larva patiently awaits the moment when the snail brings the 
operculum ajar, then suddenly wedges its mandibles between the oper- 
culum and the edge of the aperture, and attacks the muscle which fixes 
the’ operculum to the foot, so that the aperture can no longer be locked. 
It then leisurely devours the contents of the shell. The common Euro- 
pean Drilus flavescens (Rossi) and the rarer D. concolor Ahrens have 
similar habits: their larve destroy large quantities of Helix nemoralis, H. 
ericetorum, and many other Helicide.* Snail-eating habits are common 


1The vexed question of the efficacity of protective coloration in nature cannot be discussed here. 
So far as terrestrial mollusks is concerned, it is briefly treated by A. H. Cooke, 1895, ‘Molluscs’ (Cam- 
bridge Natural History, III), pp. 66-74. See also Taylor, J. W., 1894-1900. “Monograph Land Freshw. 
Moll. Brit. Isl., Struct. Gen. Vol.,’ (Leeds), pp. 327-332. 

2See an interesting, though ancient, account by Petit de la Saussaye,S. 1852. ‘Des ennemis des 
Ho One. ou des causes qui s’opposent 4 leur trop grande multiplication.’ Journ. de Conchyl., III, pp. 
97-106. 

The junior author recently published an account of the arthropod enemies of mollusks, to 
which the reader may be referred for more details and a complete bibliography. See Bequaert, 
J., 1925. ‘The arthropod enemies of mollusks, with description of a new dipterous parasite from 
Brazil. Journ. of Parasitology, XI, pp. 201-212. (Reprinted with additions in 1926, ‘Medical 
Report of the Hamilton Rice Seventh Eixpedition to the eae in conjunction with the Depart- 
ment of Tropical Medicine of Harvard University,’ pp. 292-303.) 

SLucas, H. 1842. ‘Sur une nouvelle espéce du genre Drilus qui habite le nord de I’ Afrique.’ Ce KR. 
Ac. Sci. Paris, XV, pp. 1187-1189. 

4Mielzinsky, in 1824. ‘Mémoire sur une larve qui dévore les Helix nemoralis et sur l’insecte auquel 
elle donne naissance.’ Ann. Sc. Nat., I, pp. 67-77, Pl. vir. 

Crawshay, L. R. 1908. ‘On the life-history of Drilus flavescens Rossi.’ Trans. Ent. Soc. London, 
pp. 39-51, Pls. 1-11. 

Rosenberg, E.C. 1909. ‘Drilus concolor Ahr.: Hunnens Forvandling i Skallen af Helix hortensis.’ 
Entom. Meddel., Kopenhagen, (2) III, pp. 227-240, Pls. rv—v. 


Schmitz, H. 1909. ‘Zur Biologie von Drilus flavescens Fourcr.,’ Bericht. Nederl. Ent. Ver., IT, 
pp. 301-805. 
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with the larve of Driline and Lampyrine, the latter being well known as 
fire-flies and glow-worms. The mouth-parts of the larve of many Lampy- 
rine exhibit three remarkable features that may be regarded as adapta- 
tions to a snail diet. The mandibles are curved and very sharp and 
provided with an inner channel by means of which the insect injects in 
the snail a fluid that possesses toxic, paralyzing and digestive properties. 
The external mouth-parts are densely hairy and imbibe the partly 
digested tissues of the snail. The pharynx has a bivalve structure acting 
as a suction pump.! Godard (quoted by Petit de la Saussaye, 1852, p. 
101) describes how the adult Szlpha lxvigata Fabricius and S. atrata Lin- 
neeus, European beetles of the family Silphidz, break the shell of small 
Helices which form a large part of their food. The beetle grasps the 
margin of the aperture between the mandibles and, suddenly jerking back 
the head, pounds the shell against the hard, chitinous plate of the pro- 
thorax. 

In the order Diptera, the larve of certain muscoid flies feed upon 
terrestrial snails. Many valuable observations have been made in recent 
years on these insects, notably by H. Schmitz and D. Keilin? who have — 
published useful accounts of all cases recorded thus far. Some of these 
flies, such as the house-fly (Musca domestica Linneus )and many species 
of Sarcophaga, are undoubtedly but accidental parasites of snails, as 
their larve live under a variety of other conditions. Others, however, 
appear to be restricted to snails. The best known of these is Melinda 
cognata (Meigen) in Europe: its larva is a specific internal parasite of 
living Helicidz; the eggs are laid in the mantle cavity of the snail; 
upon hatching the young larva bores into the kidney, where it lies with 


1One of the best accounts of the methods used by the larva of the European Lampyris noctiluca to 
attack snails, is that of Newport, G. 1857. ‘On the natural history of the glowworm (Lampyris nocti- 
luca).’ Journ. Proc. Linn. Soc. London, Zool., I, pp. 40-71. The older literature has been brought 
together by Rupertsberger, M. 1880. ‘Biologie der Kafer Europas.’ (Linz a. d. Donau), pp. 165-170. 

See also Bugnion, EK. 1922. ‘Etudes relatives 4 l’anatomie et 4 l’embryologie des vers luisants ou 
Lampyrides.’ Bull. Biol. France et Belgique, LVI, pp. 1-53. 

Cros, A. 1924. ‘Pelania mauritanica L. Variations, mceurs, évolution.’ Bull. Soc. Hist. Nat. 
Afrique du Nord, XV, pp. 10-52. ‘ 

2Schmitz, H. 1917. ‘Biologische Beziehungen zwischen Dipteren und Schnecken.’ Biol. Zentralbl. 
XXXVII, pp. 24-43. eae. 

Keilin, D. 1919. ‘On the life-history and larval anatomy of Melinda cognata Meigen parasitic in 
the snail Helicella (Heliomanes)virgata Da Costa, with an account of the other Diptera living upon mol- 
lusks.’ Parasitology, XI, pp. 480-455, Pls. xx11-xxv. : 

1921. ‘Supplementary account of the dipterous larve feeding upon mollusks.’ - Parasitology, 
XIII, pp. 180-188. : i p q : 

Sparck, R. 1920. ‘Om Larven til Philosepedon humeralis Meig. (Dipt. Psychodide).’ Entom. 
Meddel., Kopenhagen, XIII, pp. 120-127. (Saprophagous in dead land snails). 

Rostand, J. 1920. ‘Sur la biologie de Sarcophaga filia Pandellé.’ Bull. Soc. Ent. France, pp. 215- 
216. (Apparently a true parasite of live Helix). 

Sécuy, E. 1921. ‘Les Diptéres qui vivent aux dépens des escargots. Bull. Soc. Ent. France, pp. 
238-239. 

Mokrzecki, S. 1923. % eee den er a ee von Fliegen im Kérper von Land-Schnecken.’ 
Zeitschr. Wiss. Insektenbiol., XVIII, pp. 185-137. ; 

Another interesting record is that of L. Mercier (1921, Ann. Soc. Ent. Belgique, LXI, p. 164) who 
bred the sciomyzid Salticella fasciata (Meigen) from living Helix pisana in France. 
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its posterior end, bearing the spiracles, protruding into the mantle cavity; 
later the larva, having destroyed the kidney, attacks the liver and finally 
all the other organs of its victims. About that time the snail dies and shortly 
afterward the full-grown larva leaves the shell and penetrates into the 
earth, where it becomes a puparium from which about fourteen days later 
the adult fly emerges. The life-history of most of the other dipterous 
parasites of mollusks still remains to be worked out. They should be 
carefully distinguished from the numerous saprophagous or scavenger 
species which merely oviposit on dead snails and slugs. Phoride espe- 
cially may be bred in large numbers from decaying mollusks. The re- 
markable epizoic Phoride (Wandolleckia) which occur upon the African 
forest Achatine have been treated by the junior author in the ‘Review 
of Congo Land Mollusks.’! 


In connection with the internal parasites of terrestrial snails and 
slugs mention should be made of the various Protozoa? and worms that 
are found in them. The worms usually are larve of cestodes or 
trematodes that later reach the adult stage in snail-eating vertebrates, 
particularly in certain birds. Certain nematodes too (Rhadbitis) are 
known to inhabit the intestine of Arzon and the salivary glands of Limax 
agrestts. 


Several species of mites (Acarina) infest land mollusks. They are 
commonly found on Limax maximus and on several of the European 
Helicide, retiring upon occasion into the pulmonary chamber.* The 
junior author also found mites, together with Wandolleckia, on a large 
Achatina of the Semliki forest. 


Ants have also been accused of destroying snails,* but we have not 
been able to find observations showing this to be actually the case. The 
shells, which are frequently found on or near the mounds of certain ants, 
are probably dead specimens gathered, together with pebbles, bits of 
wood, etc., in order to build a protective cover at the entrance of the nest. 

The vertebrate enemies of terrestrial mollusks are rather numerous, 
as snails and slugs “constitute a favorite and nourishing food for many 
animals, their defenceless conditions and sluggish movements rendering 
them an easy prey to many creatures besides man, their only protection 
being the distastefulness of certain species, or their power of concealment, 


11919, Bull. American Mus. Nat. Hist., XL, pp. 61-63. 
_ See Kiithn, M. 1911. ‘Die Trypanoplasmen und deren Verbreitung in einheimischen und aus- 
la4ndischen Schnecken.’ Schrift. Phys.-dkon. Ges. K6nigsberg, LII, 1, pp. 63-89. 

3A. H. Cooke. 1895. ‘Molluscs’ (Cambridge Natural History, TT1)s:p 62 


ue apes A. K. 1920. ‘Vitrea and Pyramidula destroyed by ants.’ J ourn. of Conchology, XVI, 
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as their shell only affords protection against their weaker or less astute 
enemies.’’! 

Among the amphibians, frogs and toads in Europe are said to 
devour considerable quantities of snails and slugs, so that they may 
conveniently be employed to clear gardens of such pests.? Terrestrial 
mollusks were found by Kirkland® to constitute one per cent of the total 
contents of 149 stomachs of the American toad, Bufo americanus Hol- 
brook, both slugs and snails being taken. The amphibians of tropical 
Africa do not appear to be very efficient mollusk-hunters, as may be seen 
from the data contained in the subjoined table, based upon Mr. G, K. 
Noble’s dissections of a considerable number of frogs and toads collected 
in the Congo by Lang and Chapin.* More than 550 stomachs belonging 
to some 45 species were examined, but mollusks were only recognized in a 
few cases, namely in certain species of Bufo, Rana, Leptopelis, and 
Arthroleptis. 


Number of 
Stomachs Total Number 
with Number of of 
Recognizable- | Animals | Mollusks 
Food Eaten 
Bufo regularis Reuss | ol 982 4 
‘<  polycercus Werner 53 793 ° 1 
Arthroleptis variabilis Matschie 17 425 ) 
Rana occipitalis Giinther 25 65 2 
‘‘ albolabris Hallowell 19 48 3 
‘“  mascarentensis Duméril and Bibron 24 50 2 
‘“ -ornatissima Bocage 14 38 3 
‘‘ christyt Boulenger 6 11 1 
“  oxyrhynchus A. Smith oS) 11 2 
Leptopelis aubryi (A. Duméril) 25 36 vi 


It would appear from these figures that mollusks are only a very 
secondary item in the diet of Congo amphibians. This is, we believe, to 
be attributed to the poverty of the land snail and slug fauna. The abun- 
dant insects offer a supply of food so readily accessible at all times that 


1J, W. Taylor. 1894-1900. ‘Monograph Land Freshw. Moll. Brit. Isl., Struct. Gen. Vol.,’ (Leeds) 


416. : 
2Noél, P. 1891. ‘Destruction des limacons par le crapaud et la grenouille.’ Rev. Sc. Nat. Ouest, 


I, pp. 261-262. 

31904, U. S. Dept. Agric. Farmers’ Bull. No. 196, p. 8. , 

4See also Noble, G. K. 1924. ‘Contributions to the herpetology of the Belgian Congo based on 
the collection of the American Museum Congo Expedition, 1909-1915. PartIIJ.’ Bull. American Mus. 


Nat. Hist., N. Y., XLIX, pp. 147-347, Pls. Xx1mI-XLII. 
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amphibians need not search for the few and well-hidden mollusks. The 
‘somewhat larger proportion of mollusks in the stomach contents of the 
several species of Rana was perhaps mostly made up of aquatic snails. 
Leptopelis alone would deserve to be more carefully investigated in 
respect to its molluscan diet. 
Some interesting data on the food of Congo reptiles are given by 
K. P. Schmidt.1 Of the 36 species obtained by Lang and Chapin, only 
four showed molluscan remains in the stomach. They were very rare 
in Agama colonorum Daudin (remains of Subulina in one of 24 stomachs 
examined), Mabuyamaculilatris (Gray) (small snails in one of 9 stomachs), 
and M. polytroms Boulenger. On the other hand, Varanus niloticus 
(Linneus), the common tropical African monitor, has, in the Congo 
basin at least, largely taken to a molluscan diet, as shown by Lang and 
Chapin’s records of stomach contents. Of five adult specimens of the 
Ituri forest four contained remains of large, crushed land-snails; in two 
cases no other food was present and, in one of these, four specimens of a 
large Achatina filled the stomach. The additional food consisted chiefly 
of crabs, fish, and a water snake. Juvenile monitors contained mostly 
insects, in one case also four large slugs. Observations in other parts of 
Africa have shown that this monitor feeds on a great variety of substances. 
Yet Mr. K . P. Schmidt is of opinion that the strongly modified dentition 
in this species, in which the posterior teeth are developed into broad, 
‘’ round crushers, is correlated in the Congo forest with the diet of mollusks 
and crabs.? It would be of some interest to investigate in how far the 
other tropical African monitor, Varanus exanthemicus (Bosc), in which 
the posterior teeth are much more slender and conical, has a different 
diet. In one of the nine species of Congo chameleons, Chamzleon iturien- 
sis Schmidt, a snail was found in one out of three stomachs examined. 
Many insectivorous birds in Europe and North America make land 
mollusks a staple article of their diet during the winter months, this 
being especially true of the starling (Stwrnus vulgaris Linneus), fieldfare 
(Turdus pilaris Linneus), redwing (7. iliacus Linneeus), bearded titmouse 
[Panurus biarmicus (Linneeus)], reed bunting (Emberiza scheniclus Lin- 
neus), and titlark (Anthus sp.). It is on such occasions that these 
various song-birds become infected with the flukes that live as cercarize 
in terrestrial snails and slugs (see p. 88). The song thrush (Turdus 
musicus Linneus), however, feeds at all times largely upon Helices, 


Se i ee ic Sole as Bho oe eae ee ee een ee A ORE UMC EPA ee 
Schmidt, K.P, 1919. ‘Contributions to the herpetology of the Belgian Congo based on the col- 
lection of the American Museum Congo Exepdition, 1909-1915. Part I.’ Bull. American Mus. Nat. 
Pligg NG oe XXXIX, pp. 385-624, Pls. vii—xxx11. 
*See K. P. Schmidt, 1919, Bull. American Mus. Nat. Hist., XXXIX, pp. 488-489. The peculiar 
dentition is illustrated, fig. 104, B. 
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‘‘seizing the shell by the outer lip, and striking it repeatedly against a 
stone until broken, or fixing the shell in some suitable crevice and pecking 
at it until fractured, a particular stone being often selected to which the 
shells are carried for the purpose of being broken thereon. These sacrifi- 
cial stones known as ‘thrushes’ altars,’ are usually in open positions and 
easily recognized, not only by their slimy surface and the shell-frag- 
ments adherent thereto, but by the little heaps of broken shells which 
are strewn around them.”! In North America, where the starling is a 
rather recent introduction, this bird does not seem to have taken much 
to a molluscan diet.2. In Australia, too, terrestrial mollusks are but little 
used as food by birds. Cleland’ mentions that on one occasion seven small 
land snails (Vanina marmorata Cox) were found, together with seeds, in 
the stomach of a pigeon, Leucosarcia picata (Latham). 

The following data concerning the molluscan food of birds in the 
Belgian Congo have been kindly furnished by Dr. J. P. Chapin. 

‘The gastropods living out of water we found to be preyed upon by 
far more species of birds than were those of aquatic habits. Yet in no 
case was a bird’s diet restricted to mollusks, nor did they ever form any 
large part of its food. In brief, it seemed as though some insectivorou= 
species, and others of mixed diet, occasionally picked up snails or slugs 
along with other organisms; and still less often a seed-eating bird, like a 
eround-dove, or even a fruit-eater, such as a turaco or a barbet, would do 
the same. Passerine birds but seldom ate mollusks, partly because the 
Passeres are more apt to be arboreal, and less likely to come upon snails, 
and still more, I believe, because they find them slimy and distasteful. 

“More detailed notes from stomach examinations are given under 
the respective species. 

“OQuttera edouardi sethsmithi Neumann. The crops and stomachs of three of 
these blue-spotted Guinea fowl were opened. Two had eaten nothing but manioc 
root, the third had had a more varied meal, consisting of many fruits, some of them 
starchy, 4 small snails, 2 millipedes, a spider, 2 hemipters, 3 large termites, and a large 


ant. 
“Guttera plumifera schubotzi Reichenow. Crops and stomachs of fifteen indi- 


viduals were investigated. In most cases vegetable food predominated, one of the 
most characteristic things eaten being a bright blue, three-chambered seed-capsule 
from some ground-plant. Among the animals eaten, foremost come the snails, 


Taylor, J. W. 1894-1900. ‘Monograph Land Freshw. Moll. Brit. Isl., Struct. Gen. Vol.,’ (Leeds), 
p. 418. This author figures shells of Helix nemoralis, illustrating the manner in which they are broken 
by thrushes. Hee 

23e0 Kalmbach, E. R., and Gabrielson, I. N. 1921. ‘Economic yalue of the starling in the United 
States.’ U.S. Dept. Agric. Bull. No. 868, pp. 1-66, 1 PI. Mollusks formed but 1% of the annual food 
and were mostly Melampus of the salt marshes, in certain birds along the Connecticut shore. 

sCleland, J.B. 1918. ‘The food of Australian birds.’ Science Bull. No. 15, Dept. Agric. New South 


Wales, p. 45. 
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many with hard shells, but others, the helixarions,! with softer chitinous shells. They 
had been eaten by eight of the birds. Slugs were fewer in number.? Ants were more 
frequently found than insects of any other order, but among the Orthoptera were 
noted some small brown grasshoppers with high, keeled backs, which are found 
among the dead leaves of the forest floor. 

‘A summary of the animal food we found for Guttera p. schubotzi will show the 
abundance of mollusks: snails, 533; slugs, 5; millipedes, 2; spider, 1; insects of 
various orders, 39. The vegetable food included seeds and small fruits, as well as 
leaves, the latter found only in one case. 

““Numida meleagris inermis Dubois. Ten adults were examined of this Guinea 
fowl. Small stones were commonly found in the gizzard, and the food most often 
observed was the native millet, EHlewsine coracana. This grain was present in abun- 
dance in the crops of five birds. A variety of other vegetable substances is 
consumed, roots of the sweet potato, and various seeds. A millipede and insects of 
various orders, numbering over 40, were listed, as well as a half-dozen small snails. 
The snails had all been swallowed by a single bird. 

“ Kecalfactoria adansonii (Verreaux). The contents were noted of crop and 
stomach of eight individuals of the swamp quail. Every bird had eaten small seeds, 
and in five cases no other food was present. The three remaining birds had each eaten 
some insects, and one of them had taken a tiny snail. This quail usually inhabits 
far drier spots than its name would indicate. 

“Pternistes cranchi cranchi (Leach). Examination of the crops of three bare- 
throated francolins from the Lower Congo showed that in each case the principal 
food had been small bulbs of a grass. In addition, however, one bird had eaten many 
termites, and another numbers of ants and one small snail. 

“Francolinus squamatus Cassin. The food of the brown woodland francolin 
consists in part of cultivated plants, such as sweet potatoes, and of rice; but many 
other seeds are eaten, as well as fruit, and so are snails, insects, and millipedes. In 
the crops and stomachs of 8 individuals, vegetable food predominated, but five birds 
had eaten from one to several small snails apiece. A few ants, a hemipter, a cater- 
pillar, and 2 millipedes completed the list of animal food. 

“Crecopsis agregia (Peters). One such crake, captured in a dry field at Ngayu, 
Ituri district, had eaten insects and many tiny snails. 

“Sarothrura elegans reichenowi (Sharpe). From the examination of five stomachs 
of this rail, it appeared that insects were most commonly eaten, including termites 
and a small roach. Small snails were also found in three stomachs. 

“Sarothrura pulchra centralis Neumann. Insects form the greater part of the 
food, as was found in examining seven stomachs; but small snails had been eaten in 
three cases, small frog bones were found twice, and earthworms once. This little, 
rufous-headed rail is more nearly aquatic than the preceding, feeding mostly near the 
banks of wooded streams. } 


‘Genus Helixarion and allies, of subfamily Helixarioning. 
__ ?The slugs eaten were probably largely of the family Vaginulide, though perhapsalso of the Urocy- 
clide, which are found in the same region. 
®The snails found in crops of G. p. schubotzi at Avakubi (July 10, 1914) belonged to eleven species, 
among which the following could be identified: Nothapalus paucispira xanthophaes, Subulina pengensis, 
Pseudoglessula subfuscidula, P. cruda, Streptostele centralis, Marconia gaudioni, Gulella polloneriana, 
Gonaxis cavallii ituriensis (immature), Trochozonites sp., Gulella sp., and Pseudopeas sp. [J. Bequaert]. 
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“Calopelia puella brehmert (Hartlaub). In seven examinations of crops and 
stomachs, seeds of various kinds were always found, one the only animal food con- 
sisted of 3 slugs, eaten by two of the doves. 

“Streptopelia semitorquata (Riippell). This large Pigeiiiutes: which often feeds 
on the ground, takes little else than vegetable food: seeds, starchy plant material, 
with fruits occasionally, while one bird had been catching winged termites in the air. 
In a single case some small, empty snail shells had been swallowed along with rice, 
probably to aid in grinding it in the gizzard. So we cannot say that the present 
species eats any mollusks. 

“Cercoccyx mechowt Cabanis. The typical parasitic cuckoos are remarkably 
specialized toward a diet of caterpillars, which were contained in 9 out of 10 stomachs 
of the present species. Other insects were found in only two stomachs, and once a 
small snail with hard, conic shell. 

““Ceuthmochares xreus intermedius Sharpe. The stomach contents of 14 in- 
dividuals showed that they had devoured slightly more Orthoptera than caterpillars, 
and that insects of at least three other orders were eaten. Nine stomachs disclosed 
caterpillars, often of large size, but totalling only 13 specimens. Of Orthoptera, often 
large, green forms, there were 19, also in nine stomachs. Six of the cuckoos had eaten 
beetles; three, Hemiptera; and one a couple of large leaf-hoppers. A single slug 
had also been eaten. 

“Centropus leucogaster neumanni Alexander. The coucals are much less fond 
of caterpillars than are the other cuckoos. In eight stomachs of this species there were 
only 2 caterpillars, other insects forming the bulk of the food, and being found in 
every case. One of the birds had eaten, in addition to insects, a frog, 3 spiders, and 
5 snails. One of the snails had a thin but brittle shell, the others were helixarions, 
with softer shells. This species of coucal haunts only the densest thickets in the forest 
country. 

“Centropus ansella Sharpe. ii the stomach of a single bird, I found grasshoppers 
and crickets, larve of wasps, a caterpillar, some snails (probably helixarions, with 
their soft shells torn off), and a few slugs. Here again we are dealing with a bird of 
the forest country, living close to the ground. 

“Centropus monachus occidentalis Neumann. Three stomachs we examined con- 
tained only grasshoppers and beetles. Schweinfurth,! however, credited this coucal 
with eating large land-snails of the genus Limicolaria, ingesting the shells as well. 

“Turacus schitti emini Reichenow. The turacoes are well known as fruit-eaters, 
and some of the species occasionally add tender leaves to their diet. Of eleven 
stomachs of this common green forest turaco, only one failed to disclose fruit of some 
sort, and it held some other green vegetable material. One of the birds had added 
to its meal no less than 17 snails, mostly small. Yet these birds generally keep well up 
in the boughs of the trees. 

“Tyracus leucolophus (Hartlaub). All but one of the seven stomachs studied 
held berries or other fruits. The one exception had a fair-sized snail, swallowed with 
pieces of the shell. In addition to fruit, one of the birds had also eaten a small spheri- 
cal flower-head. This turaco frequents the forest galleries in the northeastern savan- 
nas of Africa. 

“Halcyon albiventris orientalis Peters. From two stomachs we took a mantis, 
a dragon-fly, a grasshopper, a millipede, and a small snail. 


11874, ‘Heart of Africa,’ I, p. 347. 
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“ Analoderma xquatoriale Sharpe. The African trogons differ from some of 
their American relatives in that they eat no fruit, but specialize in caterpillars and 
Orthoptera. Of 12 stomachs of this forest-dwelling species, 10 were noted as con- 
taining caterpillars; and Orthoptera were present in 7 cases, usually large, green, 
jumping forms, though it was rare to find more than one in a stomach. The only 
other things found were a single chrysalis and a helixarion with soft, flat shell. 

“ Buccanodon duchaillui (Cassin). Fruit is the principal nourishment of this 
barbet, and was contained in five stomachs, which otherwise showed only a single 
small snail. 

“Trachylemus purpuratus elgonensis (Sharpe). Of eleven stomachs, ten con- 
tained fruit. One bird had eaten nothing but two snails, and a second bird had a 
snail in the stomach, together with fruit. 

“Graucalus azureus (Cassin). The cuckoo-shrikes are famous caterpillar- 
eaters; and in 8 stomachs of this species we found caterpillars in 7 instances, noting 
them as hairy only once. Orthoptera were present in 3 cases, a chrysalis once, end a 
small snail (with hard shell) once. : 

“Crateropus tenebrosus Hartlaub. Although nearly exclusively insectivorous, 
this babbler was found to have eaten fruit once, in an examination ae 6 stomachs; 
and one of the birds had also eaten a single small snail. 

“Turdinus rufipennis albipectus Reichenow. Being a ground bird of the heavy 
forest, the present species might be expected to pick up a minute snail now and then. 
But in 8 stomachs,which invariably contained insect-remains, we discovered only a 
single small snail. This does not reveal any pronounced taste for molluscan food. 

Geocichla princet batest Sharpe. Again in a ground-loving bird of the forest, 
we found a single small snail in examining but two stomachs, the other food consisting 
of insects. 

‘* Neocossyphus mite gabunensis Neumann. Another thrush of the forest under- 
growth was found once to have taken a tiny, hard-shelled snail. Only three stomachs 
were investigated, and they also contained insects in every case: ants, beetles, and 2 
caterpillais, as well as a small round millipede. 

‘“ Aédonopsts collsi (Alexander). This also is.a thrush, but of smaller size, living 
low down in the forest. Out of eight stomachs, seven contained remains of small 
insects and a millipede, while the eighth held some tiny snails, as well as pieces of 
another small millipede. 

‘“Laniartus luhdert (Reichenow). We found this bush-shrike most common in 
the densest scrub along the northern edge of the Congo forest. In every one of the 9 
stomachs opened, there were insects of some sort: beetles, caterpillars, and a leaf- 
hopper, as well as an isopod or ‘‘pillbug”’; and two of the shrikes had each eaten a 
single, small, hard-shelled snail. It is not their custom to swallow any grit. 

“Lamprocolius purpureiceps Verreaux. A strictly fruit-eating starling, which 
keeps usually high in the forest trees. Eleven stomachs, without exception, disclosed 
fruit, and yet one of them held a single small snail, in addition. 

“Malimbus rubricollis centralis Reichenow. By no means all the weavers are 
granivorous, but the present species, besides being insectivorous, astonished me by 
seeking its food as it climbed, nuthatch-like, over the bark of the forest trees. Five 
stomachs all held the remains of insects, including small caterpillars, while one bird 


had also eaten a spider and two tiny snails. Another stomach had pieces of snail 
Shell in it. 
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“Sitagra tenioptera tenioptera (Reichenbach). A yellow weaver, fond of river 
banks in the northern savanna. The diet is of seeds and insects, mixed; and our 
finding a bit of mollusk shell in one of the 9 stomachs examined is no proof that 
this bird had done more than swallow it to help in grinding its food.” 


Among the Mammalia many of the rodents are accused of regaling 
themselves upon land snails. Field mice (Arvicolide), in Europe and 
North America, consume large quantities of Mollusca, mainly Helices, 
breaking into the shell by gnawing away the side of the whor! in quite a 
characteristic fashion. Broken shells are often thickly strewn along their 
runways.! Rats, hedgehogs (Hrinaceus europxus Linneeus), foxes, and 
even rabbits are believed to devour Helices, especially in winter, and some 
of the rodents even burrow into thick snow to gain access to hibernating 
snails. We know of no African mammal that shows a decided predilec- 
tion for mollusks. In East Africa the common mongoose, Mungos 
mungo (Gmelin), an omnivorous animal, is said to include snails in its 
diet. According to Bohm’? it breaks these by lifting them up in the fore- 
paws and dashing them down upon a hard object. 

Man himself should not be forgotten, for in some parts of the world 
land snails are an important item of his diet. The taste for this kind of 
food has always been highly developed in the countries surrounding the 
Mediterranean and it is quite possible that it has caused the total extinc- 
tion of a number of species within historic times. At any rate, M. Pal- 
lary, who for many years has assiduously studied the snail fauna of Oran, 
told the junior author that in that vicinity some of che larger, local Helici- 
dee have within the last twenty years become exceedingly rare or prac- 
tically extinct, due to heavy consumption by the Spanish settlers. 

According to H. Lang,? in all regions visited by him in the Belgian 
Congo, the large snails of the genus Achatina “at times furnish a welcome 
addition to the food supply of most tribes, and in the Uele are served 
occasionally at the table of Europeans.’’ He also describes the native 
method of preparing them. 


Zoogeographic Divisions of the Ethiopian Region 
® = 5 ae ie ; 

In the following ecological study of the distribution of land mollusks 
in the Congo we shall accept the seven main biogeographic districts into 
which our territory has recently been divided by J. P. Chapin.* Although 
these divisions were primarily based upon a-study of birds, they neverthe- 

1See J. W. Taylor, 1894-1900, ‘Monograph Land Freshw. Moll. Brit. Isl., Struct. Gen. Vol. 
(Leeds), p. 417, where the manner in which field-mice destroy Helvces 1s illustrated. 
2Quoted by T. Noack, 1887, Zool. Jahrb., Abt. Syst., II, p. 254. 


81919, Bull. American Mus. Nat. Hist., XL, p. 56. aes: ee : ae : 
4J. P. Chapin. 1923. ‘Ecological aspects of bird distribution in tropical Africa.’ American 


Naturalist, LVII, pp. 106-125. 
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Map 10. Avifaunal map of the Ethiopian Region, prepared by J. P. Chapin. 


I. West African Subregion. ; 
A. Guinean Forest Province. 


1. Upper Guinea Forest District. 
2. Lower Guinea Forest District. 


B. Guinean Savanna Province. 


3. Upper Guinea Savanna District. 


4, Ubangi Savanna District. 


5. Southern Congo Savanna District. 
6. Uganda-Unyoro Savanna District. 


II. East and South African Subregion. 
C. Humid Montane Province. 


Cameroon Montane District. 
8. Eastern Montane District. 


D. Sudanese Province. 
9. Sudanese Arid District. 


10. Sudanese Savanna District. 


E. Northeast African Province. 


11. Abyssinian Highland District. 


12. Somali Arid District. 
F. Eastern and Southern Province. 


. East African Highland District. 
14. Rhodesian Highland District. 
15. East African Lowland District. 


16. Southeast Veldt District. 
17. Southwest Arid District. 
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less recognize so completely the close correlation which exists in Africa 
between climate and vegetation on the one side, and vegetation and 
animal life on the other, that we believe they may be conveniently 
adopted as a basis for a discussion of the distribution of most other 
groups of animals. 

The outstanding feature of Chapin’s map (Map 10) is the recogni- 
tion in the equatorial part of Africa of two main subregions: (1) the 
West AFRICAN SUBREGION, which not only includes West Africa proper, 
viz., Upper and Lower Guinea, as has been generally done, but extends 
inland to cover the greater part of the Belgian Congo and Uganda; 
(2) the East AND SouTH AFRICAN SUBREGION, which also comprises the 
Sudan and Abyssinia and thus encircles completely the West African area. 
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Map 11. Orographic map of Africa, prepared under the direction of J. P. Chapin. 
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The dividing line between these two subregions as drawn on the 
map by a heavy black line, is of considerable biogeographic interest. A 
comparison with an orographic map of Africa (Map 11) shows that this 
line nowhere coincides with mountainous ridges which could act as barriers 
tothemigration of plantsandanimals. Quitetothe contrary, the boundary 
of the West African subregion frequently cuts across the divides of the 
great river systems and, where it follows such hydrographic boundaries, 
these are, asa rule,so low and uniform as to be inconspicuous. The present 
limits of the two subregions of the Ethiopian Region are entirely due to 
present and past climatic conditions. As Chapin expresses it, the “‘ West- 
ern fauna owes its distinctness to ecological or climatic conditions, as 
comparison with the rainfall map of Africa (Map 8) will prove. It is the 
principal area of more than 60 inches annual rainfall; and I am led to 
believe—from its dependence on the most fundamental movements in the 
atmosphere—that such a humid area near the equator is of vast 
antiquity.” : 

It is, of course, not to be expected that highly mobile animals of 
relatively recent evolution, such as birds and mammals, will always 
agree in the distribution of families and genera with the relatively seden- 
tary and more ancient mollusks. Yet the limits of the two avifaunal 
main divisions of equatorial Africa proper agree fairly well with those 
based on the distribution: of land mollusks. South of the Zambezi, 
however, the avifaunal districts proposed by Chapin no longer serve our 
purpose. The South African Subregion (Map 12) is a division as least as 
strongly marked as the West African, from a malacological standpoint. 
Its limits do not appear to coincide with those of Sharpe’s South African 
Subregion,! nor with Chapin’s Southeast Veldt District and Southwest 
Arid District. . 

1. West AFRICAN SUBREGION.—The following genera of terrestrial 
mollusks are confined to this part of the Ethiopian Region: 


Achatinidee Streptaxide 
Archachatina Artemonopsis 
Columna 7 Zonitidee 
Pseudachatina Trochozonites 
Callistoplepa Thomeonanina 
Atopocochlis Urocyclidze* 
Pseudotrochus Dendrolimax 
Perideriopsis Aspidelus 
Ceras Thryophorellide 
Thomea . ~ Thryophorella 
Pyrgina 


11893, Natural Science, III, chart facing p. 108 


“Various other genera of Urocyclide and Helixarionines doubtless remain to b 
of these groups is still very little known. ee Merange 
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Map 12. Malacological main divisions of the Ethiopian Region. 


I. West African Subregion. The limits of the continuous rain forest belt are indicated by an 
interrupted line. 
II. East African Subregion. 

IIa. Sudanese Province. 
IIb. Northeast African Province. 
IIc. East African Province. . 

III. South African Subregion. 

IV. Malagasy Subregion or Region. 


The appearance of endemicity of the West African Subregion is 
further increased if we take account of its special subgenera of genera 
having a wider range, such as Bocageza, Gulella, and others. Moreover, it 
is significant that this subregion has less in common with the Oriental 
Region than any other part of the Ethiopian Region. The large number | 
of special genera evolved there gives support to Chapin’s belief that the 
‘humid area near the equator is of vast antiquity.”’ 

2. East Arrican SuBREGION.—The number of genera special to 
this subregion is much smaller than in the West or the South African 
Subregions, largely for the reason that the greater number of its genera 
range into the limits of one or both of the others. It is especially rich in 
genera related to those of the Oriental Region. | 
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The following genera may be regarded as typically Hast African, 
although some of them have a few representatives in the extreme eastern 
portion of the West African Subregion: 


Helicidee Colpanostoma 
Halolumnohelix Bloyetia 
Vicaruhelix Hamya 
Haplohelix Vitrinide 

Achatinidee Vitrina 
Limicolariopsis Enidz 
Krapfiella Cerastus 
Subuliniscus Pomatiasidee 
Mabilrella Tropidophora 

Streptaxide Otopoma 
Tayloria | 


3. Soutu AFRICAN SUBREGION.—The limits of this subregion are 
somewhat uncertain on account of the scarcity of data for its northern 
boundary, where very little collecting has been done. Roughly we take 
the Limpopo River in the east, though on the coast the East African Sub- 
region probably penetrates to Delagoa Bay, and in the high interior the 
South African may extend some distance into Matabeleland. In the 
arid central and western veldt districts, the Tropic of Capricorn is taken 
in the absence of definite boundary. Toward the coast of the Atlantic 
the South African. forms run farther north in Damaraland, probably 
about to 21° southern latitude. It should be noted that our South African 
Subregion in no way coincides with the Southwestern Cape Region gen- 
erally accepted by botanists, which covers but the southwestern part of 
Cape Colony (see the botanical map of Africa, after Engler, in J. Bequaert, 


1918, Bull. Amer. Mus. Nat. Hist., N. Y., XX XIX, p. 19). 
Genera restricted to the South African Subregion are as follows: 


Acavidee (Dorcasiinz) 
Dorcasia : 
Trigonephrus 
Tulbaghinia 

Achatinidse 
Metachatina 
Cochlitoma 
Hypolysia 
X erocerastus 
Celiaxis 

Rhytididze 


1Family uncertain. 


Natalina 
Aperidee 
Apera 
Zonitidse 
Kerkophorus 
Microkerkus 
Arionide (?) 
Oopelta 
Endodontidz 
Afrodonta 
Phortion 


Trachycystis 
 Sculptaria! 
Clausiliidee 
Austrobalea 
Pupillide 
Fauculus 
Cyclophoride 
Chondrocyclus 
Amnicolide 
Tomichia 
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The South African molluscan fauna is remarkably heterogeneous, in 
part composed of families elsewhere unrepresented in the Ethiopian 
Region. Many of them are well adapted to the peculiar arid or semi- 
arid environment, which may have contributed much to preserve the in- 
dividuality of the fauna. Yet the presence of a large number of peculiar 
genera could by no means be accounted for by present-day ecological 
conditions. The general relationships of the genera may be stated briefly 
as follows. 

(a) Generally spread Ethiopian groups, including all the Achatinide, 
except Zootecus; the Urocyclide, Streptaxide, and Veronicellide 
(Vaginulide). 

(b) Groups chiefly East African, most of them extending into the 
Oriental Region, and some of the Pupillidz into the Palearctic: Zoniti- 
de, Enid, Pupoides, Microstele, Pupilla, Nesopupa, Truncatellina, 
Lauria, Zootecus, and Tropidophora. | 

(c) Genera most nearly related to those of the Palearctic Region: 
Fauxulus and Austrobalea. As one of us has pointed out, Fauxulus 
appears to belong close to the European Abizda and Chondrina, and to be 
without near relatives elsewhere. It appears to have been established a 
long time, as there are several strongly marked subgenera.! Austrobalea 
is a recently preposed genus for Balea africana Melvill and Ponsonby. 
This is evidently not a Balea and not closely related to’that genus; but 
its affinities remain uncertain, though evidently with some Palearctic or 
Oriental Clausiliide. | 

(d) Families characteristic of the Australian Region: Rhytidide, 
Aperidsz, and Endodontide. | 

The family Rhytidide, elsewhere Australasian, comprises many 
species of Natalina, a genus which may perhaps require division. The 
-ghell-less Aperidee are believed to be a much modified branch of the same 
stock, and this family has not been found elsewhere. 

The family Endodontide is widely spread, but the South African 
members (about 70 species of four genera) clearly belong to Austral 
stocks, apparently nearest to those of Australia, Tasmania and New 


Zealand. 


1Nearly all South African Pupillidw appear to be congeneric with, or clearly related to, species of 
the European middle Tertiary (Oligocene and Miocene) or recent faune. ‘Thus Truncatellina and Lauria 
are merely distinguishable specifically; but both genera occur also in Abyssinia and on mountains of 
Central Africa. Similarly, Pupilla and Microstele are found in Kuropean Miocene, in the Oriental 
Region, in the East African Subregion, and in South Africa. Nesopupa is now prevalent in Polynesia, 
but it occurs also in the East Indies and India, in the Oligocene and Miocene of Europe, as well as in the 
East African Subregion. We conclude that the wide distribution of Pupillide, not only here, but. all 
over the world, is due to the great antiquity of the genera. In Europe many of the recent minor divi- 
sions of genera already existed in the Oligocene. 

? 
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(ce) Genera having relatives in Madagascar, the Seychelles, Ceylon, 
Australia, and South America. Family Acavide, comprising all of the 
subfamily Dorcasiins: Dorcasia, Trigonephrus, and Tulbaghinia. The 
“Gondwana”’ distribution of this family of large helicoid and bulimoid 
snails has been suggested by one of us! and discussed at length by Con- 
nolly?; also by von Ihering? and by Hedley,* who suggested an Antarctic 
origin for the group. It does not appear likely that existing Acavide are 
survivors of a group formerly living in the northern continents. No 
traces of such distribution have been found in the Tertiary or Mesozoic. 

We have in South Africa, therefore, in addition to the widespread 
Ethiopian genera and their derivatives, a series of forms (Acavide, 
Rhytididee, and Endodontidz) which have been regarded as vestiges of a 
Mesozoic Gondwana distribution; afew highly peculiar forms of uncer- 
tain affinities (Celaxis and Sculptaria); and a group of Pupillide of 
Palearctic affinities.® 

The island of St. Helena may form a province of the South African 
Subregion. Its chief land mollusks are the genera Chilonopsis (Achatini- 
de), Helenoconcha (Endodontidx), Nesopupa and Campolemus (Pupilli- 
dee), and Succinea.® 


Regional Description of the Malacological Land Faunez of the 
| Belgian Congo 

The seven zoégeographic districts of the Belgian Congo (Map 13) 
are further subdivisions of the two main subregions of Equatorial 
Africa. | 

In the West African Subregion we may distinguish (1) a Guinean 
Forest Province, represented in the Belgian Congo by the LowER GUINEA 
Forest District; and (2) a Guinean Savanna Province represented in 
our territory by (a) the UBanar Savanna District; (b) the SouTHERN 


Congo Savanna District; and (c) the Ugcanpa-UNnyoro SAVANNA 
DISTRICT. 


1Pilsbry, 1911, Rep. Princeton Univ. Exped. Patagonia, III, p. 614. 

*Connolly, 1915, Ann. South African Mus., XIII, p. 122. 

SH. von Ihering, 1912, Journ. Ac. Nat. Sci. Philadelphia, XV, p. 491, fig. 2. 

‘Hedley, 1899, Proc. Linn. Soc. New South Wales, XXIV, pp. 396-398. 

‘This last group has little significance. Practically all the Pupillide of Africa, Australia, and South 
America are congeneric with or closely related to those of the northern continents. 

In this connection we must call attention to the inaccuracy of J. W. Taylor’s zoogeographic map 
representing helicid distribution (1922, Journ. of Conchology, XVI, p. 288, Pl. x, opposite p. 309), 
reproduced by Hewitt (1923, South African Jl. Sci., XX, p.101). An entirely different map would result 
from plotting the groups according to their occurrence. We do not follow Mr. Taylor in his hypothesis 
that Central Europe has been a great evolution center for the world, though it has been an important 
eoney center for certain groups, just as West Africa, the West Indies, and many other places have 

een. 

6See E. A. Smith, 1892, Proc. Zool. Soc. London, pp.258-270. Pilsbry, 1904 ,“Manual ; 
XVII, pp. 171-181; 1920, XXV, pp. 363-366. ca 3 —. oe 
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Map 13. Zodgeographic regions of the Belgian Congo. 


A. West African Subregion. 

1. Lower Guinea Forest District. 

2. Ubangi Savanna District. 

3. Southern Congo Savanna District. 

4, Uganda-Unyoro Savanna District. 
B. East African Subregion. 

5. Eastern Montane District. 

6. East African Highland District. 

7. Rhodesian Highland District. 


The East and South African Subregion on the other hand comprises 

(1) a Humid Montane Province, present in the EasteRN MONTANE 
District of the eastern Congo borderland; (2) a Sudanese Province and 
(3) a Northeast African Province, both not entering the Belgian Congo; 
and (4) an Eastern and Southern Province, represented in our territory 
by (a) the East Arrican HicHianp DistRIctT and (b) the RHODESIAN 
Hiaguuanp District.! , 
1This is J. P. Chapin’s Angolan Highland District. We prefer to use the present term because this 


district occupies the major part of Rhodesia, while Angola proper (viz. the northern half of Portuguese 
West Africa) is entirely excluded from it. 
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A. West African Subregion 
1. Lower Guinea Forest District 


The rain forest of Lower Guinea extends from west to east across the 
basin of the Congo as a continuous belt, approximately four degrees 
north and south of the equator. In its western portion, on the right bank 
of the Congo, this belt is considerably narrowed, being only developed 
north of the equator, where it connects, moreover, uninterruptedly with 
the forests of Cameroon and Gaboon, the latter sending an outlier south- 
ward into the Mayombe district of the Lower Congo. In its northeastern 
corner the forest extends to beyond the 30th meridian and even crosses 
the hot and moist valley of the mid-Semliki to link up with the montane 
forest along the western slopes of Mt. Ruwenzori. South of the equator, 
however, it does not reach much farther than 28° E. and its boundary 
~ here forms a very irregular line as the lowland forest passes without break 
into the montane forest on the western scarp of the Albertine Rift. 

It cannot be too strongly emphasized that the Lower Guinea forest 
forms an uninterrupted wooded area over 2,000 kilometers long, from 
west to east, and, in the Congo, 800 kilometers wide from north to south, 
and is by no means an alternation of forest in the lower portions and 
savannas on the divides between rivers, as has been so frequently asserted. 
Where the rain forest borders on the savanna the limits are generally 
well-defined, though occasionally there may be a transitional zone of 
grass-land or park-land with scattered patches of dense, humid woods. 
Sometimes, too, more extensive tracts of forest appear, under favorable 
local conditions of climate, in certain areas well beyond the boundary 
of the forest belt. A number of such Guinean forest islands are found in 
the Uganda-Unyoro District and shelter in this area many of the most 
typical West African forest plants and animals (see p. 502). As a rule, 
forest galleries extend along all permanent water-courses from the forest 
belt into the neighboring savanna, and in certain places these galleries 
may be so extensive and so numerous as to render the boundary of the 
continuous forest belt indistinct. Yet in many places the outer limit of 
the forest, as observed from the open country beyond, forms a clear-cut 
line, which may be easily followed across the irregularities of the 
topography. 

The climate of the rain forest is characterized by a uniform and fairly 
high temperature and abundant rains equally distributed over the whole 
year. Throughout this region the total annual rainfall varies from 60 to 
80 inches and rainless periods are unknown or very rare and then always 
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of short duration. For example, at Eala, under the equator in about 18° 
28’ H., the total rainfall in 1911 amounted to 80.83 inches (2,055 mm.); 
the driest months being January with 3.24 inches (82.4 mm.) of rain and 
August with 2.69 inches (68.4 mm.); the wettest, February with 10.6 
inches (255.6 mm.), September with 12.92 inches (328.2 mm.), and 
October with 13.43 inches (341.3 mm.). The difference between the mean 
temperature of the hottest and coldest month was about 2° C. (April, 
26° .12 C.; August, 24° C.). The highest temperature registered in the 
shade was 38° .7 C., the lowest, 16° .7 C. 

The forest belt grows practically everywhere on a subsoil of hori- 
zontal sandstones and shales of Permo-Triassic age, so that limestone is 
scarce and of quite local occurrence. Only in its northeastern corner 
does it transgress over the peripheral rim of Archean and crystalline 
rocks. As much of this district occupies the flattened bowl or Central 
Basin of the Congo, it is a generally level country of low altitude, on the 
average 500 m. or less above sea-level. In the eastern portion it rises 
gradually and becomes more hilly, forming there the foothills of the 
western scarp of the Albertine Rift. It stops, however, at the 1,500 m. 
contour line, since all regions above that altitude in the eastern Belgian 
Congo belong zodgeographically to the Eastern Montane District. 

Except along certain low river banks and in the clearings made by 
the natives, the country is covered with typical forest of the moist, 
tropical, evergreen type. The chief characteristics of such a forest are 
the extreme density and endless variety of the woody vegetation, some 
of the trees attaining a considerable size, their height often exceeding 
35 m. and even occasionally reaching 50 m. Below the canopy of higher 
trees numerous bushes and young trees fill all available space, while the 
soil itself is covered with marantaceous reeds, ferns, and low herbaceous 
plants. Grasses are altogether absent or represented by a few peculiar, 
broad-leaved, heliophobic types. Many of the herbaceous plants have in 
search of light left the soil to live as epiphytes along the bole and in the 
crown of the trees. 

Three main ecological types of forest may be distinguished in the 
lowlands of the Congo, namely, inundated forest, virgin or primary 
forest on dry land, and second-growth forest. 

The inundated forest (Pl. XLVIII) is the type with which one 
becomes first acquainted upon entering the Congo from its estuary, for 
in the Middle and Upper Congo the banks of the main stream and its 
affluents are usually very low and ill-defined, especially at high water, 
when much of the surrounding country is inundated. Thus great areas 
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in the basin of the Mongala River form one immense wooded swamp; 
while in the lowest part of the Congo bowl, south of the great bend of the 
stream, the basins of the Lulonga, Ikelemba, Tshuapa-Busira, and Mom- 
boyo-Luilaka Rivers are almost entirely under water part of the year. 
The woody vegetation of these periodically inundated areas is rather 
uniform, while the muddy soil itself is frequently almost bare. The in- 
undated forest is, however, the domain of creepers, lianas, and rattan © 
palms, which frequently form almost impenetrable thickets. Ecological 
conditions of inundated woody areas are very unfavorable to land mol- 
lusks, as snails and slugs too often run the risk of being drowned. Yet 
we have observed that low, muddy places in the Congo forest seem to be 
the preferred haunts of the land operculate Cyclopherus intermedius E. v. 
Martens, which is frequently found on the decaying leaves covered with 
_ the black, slimy ooze left by the retiring flood. 

The virgin or primary rain forest on dry ground is of much greater 
interest to the biologist. It is typically developed in the higher and more 
hilly regions of the Aruwimi-Ituri basin (Pl. X LIX) and to the east of the 
Lualaba. The flora and fauna of these eastern forests are extremely 
varied, much more so than anywhere else in the West African Subregion.! 
This is true too for mollusks, for we note that of the four hundred-odd 
forms of terrestrial snails and slugs known at present from the Belgian 
Congo, about 150 have been found in the small area of lowland Rain 
Forest east of the 25th meridian. 

The molluscan forest fauna of the Congo basin is almost entirely 
made up of Achatinide, Streptaxide, and Zonitide. In the Achatinide 
the larger Achatinine are represented by a fair number of species of 
Achatina, Callistoplepa, Burtca, Limicolaria, and Perideriopsis; but the 
smaller Stenogyrine of the genera Homcrus, Ceras, Nothapalus, Subulina, 
Pseudoglessula, Pseudopeas, and Curvella are much more abundant in 
species. The rapacious snails of the family Streptaxide are one of the 
conspicuous elements of this fauna, presenting many beautifully shaped 
or elegantly sculptured forms of Edentulina, Marconia, Gonaxis, Strep- 
tostele, Varicostele, Ptychotrema, and Gulella. The forest Zonitidse belong 
to two types: some have well-developed shells, more or less Heliz-like 
in shape (Thapsia, Ledoulxia, Trochozonites, and Kaliella); while in the 
Helixarionine, which are often found in profusion, the shell is degener 


1Mildbraed (1914, ‘Wiss. Ergebn. D. Z. Afr. Exp. (1907—08),’ II, 7, pp. 667-688) has given a satis- 
factory description of the extent and botanical characteristics of the Ituri Forest. His list of floristic 
elements could, however, at present be considerably extended. The many additional genera and species 
collected by the junior author during his Journey of 1914-1915 still further bring out the great similarity 


of the eastern Congo forests with those of Gaboon and Cameroon and the floristic unity of the Lower 
uinea Forest District. 
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ate, very thin, and vitrinoid. The Enide are only represented by a few 
species of Pachnodus. The Vaginulide, though abundant in individuals, 
show but little specific diversity and the Urocyclide appear to be con- 
spicuously rarer than in the montane forest of the eastern highlands. 
Striking negative features are the almost total absence of true Helicide 
(one species, Halolimnohelix langi, known from the Ituri forest) and the 
paucity of operculate land snails, the Cyclophoride being thus far known 
only by two species of Cyclophorus and one minute Cyathopoma. The 
relative abundance of the several groups of land snails is best expressed 
in figures: of the 150 forms known from the lowland forest east of 25° E., 
58 are Achatinide, 46 are Streptaxide, and 32 Zonitide, the remaining 
14 forms being divided between the Urocyclide (2), Vaginulide (4), 
Cyclophoride (3), Succineide (2), Enidee (2), and Helicidee (1). 

The list of land mollusks obtained at Penge by the junior author in 
February, 1914, may be taken as a fair example of molluscan life in the 
virgin Congo forest. At the time of the writer’s visit this locality, 
situated on the upper Ituri, was practically untouched by man. A 
number of clearings were being made affording unusual opportunities 
for a study of plant and animal life in primeval conditions. The month 
of February that year was remarkably dry, hardly a shower being ob- 
served. As a result the soil of the forest became gradually so dry that 
mollusks had to hide away for estivation. Perhaps this prolonged 
drought explains partly the scarcity of snails experienced by the writer, 
for hardly any of the species enumerated were found in large numbers, 
and in most cases only dead specimens could be obtained. The absence 
of Limicolaria, Achatina and Vaginulide in the collection must probably 
be explained in the same way. Moreover, mollusks of these three groups 
are rather rare in the virgin forest proper, being usually found in native 
plantations or on the grassy banks of streams, two kinds of habitats not 
to be found at Penge at the time of the writer’s visit. The best collecting 
was done in scratching the superficial layer of humus and earth in well- 
shaded parts of the forest. In this connection it is necessary to mention 
that, notwithstanding the, luxuriance of the vegetation, there is but little 
decaying vegetable matter on the soil of the Congo rain forest, considerably 
less so than in temperate forests. The combined efforts of termites and 
fungi, together wilh the rapid decay by fermentation due to moisture 
and heat, seem to rapidly dispose of dead leaves, branches and tree- 
trunks. | 
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List of Land Mollusks of Penge 


Homorus wschnus 


Nothapalus paucispira xanthophaes 


Ptychotrema xquatoriale 
Gulella bistriplicina 


Subulina pengensis ‘‘  pollonertana 
Pseudoglessula subfuscidula “apa GUTTensis 

ii famelica ‘f  toticostata 

a cruda : conospira polynematica 


Pseudopeas plebevum 


Thapsia pompholyx 


Curvella langr ns cinnamomeozonata 
Gonazxis cavallit cturrensis : rufescens 
Streptostele centralis Trochozonites plumaticostata 

“ & coloba ie bellula 

ie dautzenbergi ‘ trifilaris ituriensis 

s bacillum a aallyt 
Ptychotrema quadrinodatum - adansonre 

“a runsoranum Mesafricarion haliotides 

es sororcula -. Helixarion insularis 

e fraterculus Pachnodus rutshuruensis 

es stlvaticum 'Pleuroprocia silvatica 

1 monotes | Cyclophorus intermedius 

cylindrus ithe 


In the virgin rain forest on dry ground of the Congo the surface of 
the soil, including leaf-humus, rotting logs and other débris, forms the 
main ecological habitat of land mollusks. Strictly arboreal species appear 
to be very few in number and are mainly Helixarionine and Urocyclide, 
which after showers or in the early morning may be seen crawling over 
the leaves of low bushes. Whether there are in the Belgian Congo, as 
elsewhere in the tropics, peculiar snails adapted to living on the branches 
and foliage of the higher trees or in the clumps of epiphytes, cannot be 
said at present; none have been reported thus far from such a habitat. 
Where mosses, liverworts, and small ferns cover the clay or stone walls of 
ravines, especially near a spring, one is likely to make good malacological 
finds. It isin such a location that the junior writer discovered at Avakubi 
the minute operculate Cyathopoma africanum. Further investigation of 
similar places might probably add to the extremely poor land operculate 
fauna of the Congo. The following species were also found at Vieux- 
Kasongo under decaying, very moist leaves near a spring in the forest: 
Ceras dautzenb<rgi, Gonaxis micans, Gulélla levigata, Marconia kivuensis, 
Pseudoglessula stuhlmanni, Trochozonites bellula, and Cyclophcorus inter- 
medius; mostly, however, in dead condition. On the whole it is difficult to 


> 


1We regard at present Pseudopeas curvelliforme Pilsbry as a synonym of P. plebeium (Morelet). 
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obtain forest mollusks alive: it is probable that many of them are noc- 
turnal and should be searched for after dusk. Some could perhaps be 
baited by sugaring the base of trees. ° 

The second-growth forest (Pls. L and LI) occupies the old 
clearings which were made for agricultural purposes and which are 
gradually invaded again by the forest. This reforestation, however, does 
not proceed by the virgin forest coming back at once, but there is an 
intermediate stage during which a number of peculiar, rapid-growing trees 
and bushes cover the much impoverished soil. Such second-growth is 
much lower than virgin rain forest and contains fewer species of plants; 
it is more open to the rays of the sun and the soil is therefore much drier. 
Its fauna on the whole is very poor and but few or no land mollusks are 
to be found there. 

Banana plantations in forest clearings (PI. LI) on the other hand, 
are likely to well repay the efforts of the collector and this is true also 
of the refuse heaps found near villages. They are about the only places 
in the forest region where molluscan life is at all conspicuous, as in the 
early morning or on rainy days one may see here the large Achatinx and 
the beautifully colored Limicolarie and Peridertopsis crawl about, often 
in considerable numbers; while Vaginulide and Helixarionine are some- 
times even more abundant. The decaying leaves accumulated at the base 
of the banana stems usually contain in addition species of Homorus, 
Subulina, Pseudopeas, Streptostele, Ledoulxia, and Thapsia; occasionally 
also minute Gulelle and Trochozonites. Many of the mollusks of this 
habitat are widely distributed, being liable to be carried by natives over 
considerable distances in bunches of plantains, in banana leaves used as 
wrapping material, or attached to the shoots with which new cultures 
are started. In a banana field at Kisantu, in the Lower Congo, the 
junior author collected in September, 1910, the following species: Subu- 
lina leia, S. subangulata, Pseudoglessula stuhlmanni, Streptostele alluaudi, 
Ledoulxia rodhaini, and ‘‘Helicarion” sowerbyanus. At Lukolela, in 
October, 1910, Gulella levigata, Subulina perstriata, and Pseudoglessula 
stuhlmanni were found among the decaying leaf-sheaths of banana trunks, 
and Ledoulxia mesogexa var. nsendweensis occurred in a similar location 
at Ngombe near Irebu. It is undoubtedly in the native plantations that 
malacological collecting may be done with the least effort, but it should 
be remembered that the rare and more local species are only found in 
the virgin rain forest. Another habitat which sometimes teems with 
snails are the low, grass-grown and more or less marshy banks of the 
Congo River, between Stanleyville and Leopoldville. In such a locality, 
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at Nouvelle Anvers, very large numbers of Achatina sylvatica were seen 
by the junior author in October, 1910, and Lang and Chapin found that 
species abundant under similar conditions at Mobeka and Stanleyville. 

The foregoing description of ecological conditions and molluscan 
life in the rain forest applies to the forests of the Central Basin of the 
Congo. We have mentioned before that the forests of Gaboon continue 
southward into the Mayombe district to about 50 kilometers north of 
Boma. Though the botanical features of this ‘‘Lower Congo forest” . 
are essentially the same as those of the Upper Congo, nevertheless it is 
possible to point out certain differences which are probably due to 
climatic peculiarities. At Ganda Sundi, for instance, in 4° 55'S. and 138° 
5’ E., observations made during 1910-1913 gave for these four years an 
average annual rainfall of 54.81 inches (1,394 mm.), the wettest months 
being February with 9.31 inches (236.5 mm.) and November with 8.64 
inches (219.5 mm.); the driest months, June and July, were practically 
rainless. The difference of mean temperature between the hottest and the 
coldest month in 1913 was 6° .8 C. (February: 27°.9 C.; July: 21° .1C.). 
The climate is, therefore, much more like that of the surrounding savanna 
country (see Southern Congo Savanna District) and the presence of rain 
forest in this region is merely due to the hilly and deeply ravined topog- 
raphy, and to the proximity of the sea, so that even in the dry season 
there is abundant moisture in the air and dense fogs are frequent in the 
morning. , 

Moreover, the rain forest is rapidly disappearing in the Belgian 
part of the Mayombe under the combined efforts of native agriculture 
and of European tropical cultures. In recent years large parts of forest 
have been transformed into plantations of cocoa. We have been unable 
to find any published records of terrestrial mollusks for the Belgian 
Mayombe; yet it would be of great interest to know to what extent this 
fauna differs from that of the Upper Congo forest. It is quite possible 
that some of the peculiar forms of the Cameroon and Gaboon, such as 
Pseudoirochus, are to be found there. 


2. Ubangi Savanna District 
North of the continuous belt of Lower Guinea rain forest, a fairly 
flat and moderately elevated peneplain extends between the bend of the 
Ubangi and the Albert Nile, from1&° to 31° E. Similar country is found 
north of the borders of the Belgian Congo, to slightly beyond the Congo- 
Nile divide, which is here so little marked as hardly to be a noticeable 
feature of the landscape. This whole northern district lies between 
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500 m. and 1,000 m. above sea-level, and its topography is exceedingly 
uniform. It is a much worn-down peneplain of Archean and crystalline 
rocks, usually covered with a thick coat of lateritic surface soil. Occa-_ 
sionally the old, denuded mountain ranges have left witnesses in the 
shape of granite or gneiss hills (so-called ‘‘Inselberge”’ or monadnocks) 
which are quite distinctive of the Congo-Nile divide (Pl. LIV, fig. 1). 
These granite hills are often broken up by crevices in which moisture 
accumulates, so that dense thickets of entangled vegetation surround the 
base, affording a welcome shelter for many animals. Such a habitat 
might, therefore, be well worth investigating for mollusks, especially in 
the dry season for estivating species. 

The climate of the northern Congo savanna is characterized by a 
sharp division of the year into a dry and wet season. During the summer, 
from April-May to September-October, it rains profusely and animal and 
plant life are then at their height. The balance of the year, however, is 
practically rainless and toward January the drought is so pronounced 
that plant life is almost at a standstill and many animals have either 
migrated to other parts of Africa or have hidden away for estivation. 
The country is usually covered with grass-lands of the various types that 
occur elsewhere in the West African and Guinean lowlands and which 
may best be included under the general designation of savannas (Pls. 
LII and LIII). High-grass savanna (with Pennisetum, Panicum 
maximum Jacquin, many Andropogons, etc.), practically without 
woody vegetation, appears to cover much of the country south of the 
Ubangi; while farther east, in the basin of the Uele, bushes and low trees 
(Anona senegalensis Persoon, Acacia, Strychnos, Hymenocardia, Gardenia, 
etc.) are scattered about more abundantly. On the border of the Anglo- 
Egyptian Sudan one even meets with savanna forest, though the trees 
never attain a great height or diameter. Here, too, some Sudanese 
elements appear in the flora, perhaps the most interesting of them being 
Protea madiensis Oliver. The district contains also many forest galleries 
(Pl. LIII) which extend along the rivers from the equatorial belt of 
rain forest and gradually narrow as one travels northward. In these 
galleries one finds, but in a somewhat impoverished condition, the flora 
and fauna of the rain forest proper. 

To judge from the foregoing ecological description of the Ubangi 
District, the malacological fauna is not likely to be abundant nor varied 
in species. Unfortunately, very little collecting has been done thus far 
in that area. Schweinfurth obtained a number of species on the Congo- 
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Nile divide in 1869-71! and others were collected by the American Mu- 
seum Congo Expedition in the region of Niangara and Faradje. Many of 
the snails brought back by these travelers were undoubtedly obtained in 
the forest, galleries which fringe most of the rivers of the Northeastern 
Congo savanna and which possess essentially the same molluscan fauna 
as the rain forest belt farther south, though the number of species is 
much smaller. In this category would come Achatina schweinfurthi E. v. 
Martens, originally discovered by Schweinfurth at Mt. Baginze on the 
Congo-Nile divide, and the slug Atoxon faradjense Pilsbry found by Lang 
and Chapin at Faradje. 

Whether the Ubangi Savanna District possesses typical, fragile 
grass-land Achatine, such as those that are known from the Upper 
Katanga, appears uncertain. On the other hand, Burtoa nilotica schwein- 
furthi EK. v. Martens and Limicolaria festiza (v. Martens) seem to inhabit 
the savanna proper; during the dry season these snails bury themselves 
deep in the ground and close their aperture with a calcareous epiphragm. 
The manner in which large numbers of Ledoulxia mozambicensis (Pfeiffer) 
were estivating in the leaf-sheaths of wild bananas near Faradie has been 
_ described by H. Lang.? He also found other typical savanna snails in 
the same locality: Rachis braunsit (v. Martens), R. béhmi delicatus Pils- 
bry, and Pachnadus herbigradus Pilsbry. The last-named species estivated 
in colonies within hollow twigs, five feet or more from the ground. 


3. Southern Congo Savanna District 


This district comprises the region south of the continuous belt of 
Guinea rain forest, between 4° and 8° to 9° S. In the west it extends far 
beyond the borders of the Belgian Congo into Angola and includes most 
of the Portuguese Enclave of Kahinda. East of the Kasai it is bordered 
by the highlands of Marungu, Upper Katanga, and the Kasai-Zambesi 
watershed. From the mouth of the Congo to Lake Tanganyika it extends 
in longitude over some 1,800 kilometers, while from north to south it is 
about 300 kilometers ade. 

Topographical and geological conditions are rather varied over this 
large area, but the altitude is rarely over 1,300 m. and most of the coun- 
try is much below 500 m. to 800 m. Along the coast of the Atlantic one 
may distinguish a maritime zone forming a narrow strip, scarcely over 80 


FEBS TAG Te TCR Ts SURE Ns ere OEE SSEULACIEE SOY WAN Eta E NOL POPE FETS ER i Soe, ee eee 
1K.v. Martens. 1870. ‘Conchylien aus dem obern Nilgebiet.’ Malakoz. Blatter, XVII, pp. 32-36; 
1873.. ‘Zusammenstellung der von Dr. Georg Schweinfurth in Afrika gesammelten Land und Siiss- 
wasser-Conchylien.’ Op. cit., XXI, pp. 37-46. 
21919, Bull. American Mus. Nat. Hist., XL, pp. 247-248, Pl. x, figs. 2 and 3. 
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kilometers wide, of low-level country averaging 100 m. in altitude. 
The subsoil here consists of nearly horizontal marine strata of Cretaceous 
or Tertiary age, usually hidden beneath a thick layer of clay, sand, or 
laterite. The remainder of the Lower Congo, as far east as Stanley Pool, 
is an extremely hilly country of Archean, crystalline or older Paleozoic 
rocks, mostly sandstones or schists, in strata which have been much 
folded and tilted. We have mentioned above some of the outcrops of 
limestone occasionally encountered in the Lower Congo. Through this 
region of the ‘‘Crystal Mountains,’ so-called because of the numerous 
blocks of quartz one frequently finds strewn over the surface, the River 
Congo has gradually worn a narrow outlet to the sea, interrupted by 
numerous rapids and falls. The average altitude of the Lower Congo is 
between 100 m. and 700 m. and the highest points, such as are found in 
Mt. Bangu, hardly reach above 1,000 m. The basin of the Kasai and its 
affluents, which occupies the central portion of the Southern Savanna 
District, belongs, physiographically speaking. still to the central basin of 
the Congo, the subsoil being formed by the horizontal, soft sandstones of 
the Lubilash system (Triassic). This area is at an average altitude of 
500 m. to 1,000 m., the highest elevations not exceeding 1,500 m. Its 
northern portion is fairly level, but in the southern part comparatively 
recent movements of the soil have rejuvenated the topography, so that 
the country is here much cut up by erosion valleys. In the eastern portion 
of the district, in Manyema and the lower Katanga (or Urua), the sub- 
soil is largely composed of crystalline rocks which have been worn down 
to a fairly uniform peneplain of about 600. m. average elevation. The 
highest point, Mt. Cleveland or Kitschima, on the upper Lualaba, in 
about 5° S., reaches 1,350 m. in height. | 
The climate presents the same characteristics of a sharp division 
into a dry and wet season which we have described for the Ubangi 
Savanna District, but, being south of the equator, the seasons are, of 
course, inverted. The rains usually last, from September to April, but 
they frequently stop for a few weeks during January or February (little 
dry season); the dry season proper lasts from May to the end of August 
and, owing to the much greater distance of the Southern Congo Savanna 
from the equator, the drought is more severe than in the Ubangi Savanna 
and the temperature is markedly lower. At Banana, for instance, at the 
mouth of the Congo, the total rainfall in 1912 was 59.8 inches (1,519.] 
mm.), practically all of which was received during January, February, 
March, April, November and December. The mean temperature was 
26° .67 C.; that of the hottest month (March), 28° .91C.; and that of 
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the coldest (August), 23° .69 C. In the maritime region and throughout 
the Lower Congo the vicinity of the sea results in a considerable humidity 
of the atmosphere during the dry season, so that the sky is usually 
clouded and fogs are not uncommon in the early morning. Consequently, 
the influence of the drought on plant and animal life is much less marked 
than farther east in the Kasai basin and Lower Katanga. 

The vegetation (Pl. LIV, fig. 2) is of the same general type as in 
the Ubangi Savanna District. The maritime zone, to a distance of about 
80 kilometers from the shore of the Atlantic, is a low, level plateau 
mostly covered with high-grass savanna, occasionally with scattered 
boabab trees and, on the alluvial plains and islands of the Congo estuary, 
also with interspersed palms (Hyphene guineensis Schumacher and 
Thonning).! The Crystal Mountains are a region of much greater barren- 
ness, owing to the rocky nature of much of the surface soil. The hillsides 
are usually covered with a rather depauperate grass vegetation, with 
sparse and stunted scrubs. The many torrential streams, however, run 
in gulleys narrowly fringed with small trees; while more extensive 
patches of forest are met with along the alluvial banks of the larger rivers, 
such as the Inkisi, and along the slopes of.certain mountain ranges (as on 
Mt. Bangu). Farther east, in the Kasai basin, the Manyema, and Lower 
Katanga, woody vegetation is more abundantly scattered in the grass 
and in many places the country has the aspect of a tree- or forest-savanna, 
and is sometimes park-like. Here, too, forest galleries are met with 
along all rivers and, on the lower Sankuru and mid-Kasai, they become 
very extensive, harboring there most of the forest animals and plants of 
the central Congo basin. ; 

The malacological fauna of the Southern Congo Savanna is probably 
less known than that of any other part of our territory. In the large 
area of the Kasai basin, Manyema, and Lower Katanga collecting has 
been done in not more than a dozen localities, and in each of them but 
very few species have been obtained, so that a more detailed discussion 
does not appear worth ee The Lower nee however, is somewhat 
better known. 

In June, 1915, Mr. H. Lang and thes junior author found a rather 
rich molluscan fauna estivating-in large numbers in the ravines of cal- 
careous sandstone hills which at Zambi form the banks of the Congo 
River. The torrents during the rainy season had washed the soil from 
the limestone slabs, which we moved one by one. Empty shells were 


'The peculiar mangrove vegetation on the tidal flats will be considered in connection with the 
brackish water mollusks of the mouth of the Con - 
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lying in the numerous crevices and a few live ones, mostly closed with 
calcareous epiphragms, were found unattached, nearly a wy down. 
The following species were obtained there: 


Achatina pfeiffert Pseudopeas thysvillense 

~ LInmicolaria subconica germaini Streptostele zambiensis 
Homorus langi : congoris 
« osbornt Thapsia zambiensis 
Pseudoglessula hesser | Succinea congoensis 


Pseudopeas pleberum 

It may be noticed that the genera show a general iffnity to the 
West African fauna and that East and South African types, such as 
Helicide and Tropidophora, are totally absent. 

The various outcrops of dolomite in the Lower Congo should be 
carefully investigated malacologically. In the caves excavated in lime- 
stones at Thysville, Mr. H. Lang and the junior author found quite. an 
interesting fauna of land mollusks: Subulina glyptocephala, S. gratacapi, 
S. thysvillensis, Pseudopeas thysvillense, Curvella thysvillensis, Ptycho- 
trema bequaerti thysvillense, Gulella langi, Thapsia stanleyvillensis, and 
Succinea congoensis. 

The Southern Savanna District possesses also several species of 
Achatina (A. bandeirana, A. wildemani, and A. zebriolata) and Limi- 
colaria (L. congolanica, L. paludosa, and L. wathenensis) which have not 
been found elsewhere in the Congo, but whether these inhabit the 
savanna or occur only in forest galleries is at present unknown. 

Bukama, where the junior author resided in 1911, is a locality of 
ereat interest to the biogeographer because it is situated close to the 
southeastern border of the West African Subregion. It lies at an altitude 
of about 730 m., in approximately 9° 20’ S. and 29° 55’ E., near the 
southern end of the great alluvial plain of the Lualaba, a region of 
periodically inundated marshes, papyrus swamps, and lakes which fill 
the bottom of a rift valley known as the “Graben of Lake Upemba”’ 
(see p. 543). At Bukama itself West African or Guinean elements still 
predominate in the flora, as evidenced by dense groves of oil palms 
(Elxis guineensis Jacquin) along the raised banks of the Lualaba. The 
following list of land mollusks obtained in that locality, though very 
small, clearly indicates the West African affinities of thefauna as a whole: 


Achatina rugosa Gulella levigata 

“ glaucina Trochozonites percostulata 
Burtoa milotica nilotica — _ Mesafricarion hahotides 
Limicolaria martensiana var. eximia Rachis braunsi 


‘k oc quadricingulatus (at 
Kalengwe) 


Subulina leia 
Pseudoglessula bowwinr 
Opeas venustum 
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Of the above list only Pseudoglessula boivini and the thin-shelled 
Achatina glaucina appear to be East African elements, but even the 
Pseudoglessula is not quite typically so, since the junior author has also 
collected it at Malema in the central Congo forest. With the exception 
of Achatina glaucina and Rachis, which are typical savanna snails, the 
mollusks of Bukama were obtained in the moist and densely shaded oil 
palm groves that fringe the Lualaba in that locality. 

Some forty kilometers south or east of Bukama the West African 
plants and animals gradually disappear. As altitude steadily increases, 
they are replaced by genera and species of East and South African affinity, 
until one finally enters the Katanga proper, part of our Rhodesian High- 
land District. — 


4. . Uganda-Unyoro Savanna District 


This district comprises all the areas of our territory below the 1,500 
m. contour line in the region between the eastern limit of the Congo 
Rain Forest and the boundary of Uganda. It extends, however, con- 
siderably farther east to the northwestern shore of Lake Victoria and to 
the Victoria Nile. It forms, as it were, a West African wedge driven into 
the East and South African subregion and is on that account of particular 
interest, since many West African forms of life here reach their extreme 
eastern limits. In the northwest this district borders upon the Ubangi 
Savanna District. Although the transition between the two occurs in 
savanna country, yet there is an appreciable and rather rapid change in 
the ecological features of flora and fauna, as one proceeds from the 
savanna forest of the Congo Nile divide to the open grass-lands of Irumu 
and the lower Semliki valley. 

The subsoil consists almost everywhere of granitic and old crystalline 
or metamorphic, Paleozoic rocks. These are usually weathered to a 
considerable depth into superficial layers of loam or laterite. In the 
valleys and on the shore of the lakes they are hidden beneath alluvial 
deposits of quite recent date, sand, gravel, grit, and clay, sometimes 
extremely rich in dead shells. In spite of this rather great uniformity 
of geologic structure, the country offers more varied ecological con- 
ditions than is generally the rule in the Belgian Congo. This is due 
primarily to the presence in this area of the deep, trough-like depression 
which forms the northern end of the Albertine Rift. The resulting topo- 
graphic disturbances are nowadays evident as large lakes, filling the deeper 
parts of the depression, important mountain ranges separated by deep, 
trench-like valleys, and high plateaux bordered by abrupt scarps. The 
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average altitude of the areas comprised within this district is about 
1,100 m. The Lendu Plateau and Ruwenzori Range, which, of course, 
exceed 1,500 m. in altitude, are not treated here as belonging to the 
Uganda-Unyoro District, but are regarded as outliers of the Eastern 
Montane District. 

The boundaries between the two major subdivisions of the Ethiopian 
Region, as indicated by the limits of the Uganda-Unyoro District, are 
entirely due to climatic conditions. The district under consideration 
covers all portions of the interlake region which still possess a humid, 
tropical climate. There are, as a rule, two rainy and two dry seasons, 
since the district extends about three degrees north and one degree south 
of the equator: Notwithstanding the equatorial location, these seasons 
are fairly well defined and recur at regular intervals: the heavy rains 
generally come in March, April, and May; the lesser rains in November 
and December. The cooler season extends from May till July, while 
January and February are the hottest months. At Entebbe, situated 
close to the equator on the shores of Lake Victoria, the average total rain- 
fall a year was 58.64 inches (1,489.4 mm.) for a period extending over 
nineteen consecutive years. Although April and May were particularly 
wet, with 10.06 inches (255.5 mm.) and 7.79 inches (197.8 mm.) of rain 
respectively, no months were entirely rainless: the driest were July and 
January, with 2 inches (50.8 mm.) and 2.12 inches (53.8 mm.) of rain 
respectively. The difference between the mean temperature of the 
coldest and that of the warmest month, during the period 1901-1918, 
was 1° .6 C. (March, 22° .5C.; August, 29° .9C.). The highest tempera- 
ture registered in the shade was, in 1918, 27° .8 C., the lowest 16° .4 C., 
the difference being 11° .4 C. A comparison of these figures with those 
given before for Eala shows that, although Entebbe is fourteen degrees 
farther to the east and about 200 kilometers beyond the eastern limit of 
the Congo rain forest belt, yet the only climatic differences between these 
two localities are a smaller total rainfall and a distinct seasonal distribu- 
tion of the rains at Entebbe. It must, however, be noted that climatic 
conditions vary rather considerably from one locality to another within 
the district here under consideration. Thus, in the portions lying in the 
Belgian Congo the total annual rainfall is on the whole smaller than at 
Entebbe and the division into dry and wet seasons much sharper, so that 
conditions resemble more those prevailing in the Ubangi Savanna Dis- 
trict. At Mahagi (in 2° 21’ N., 31° E.), for example, the mean annual 
rainfall, over a period of 2% years, was 47.11 inches (1,196.5 mm.); 
January was entirely rainless and but 2.28 inches (57.9 mm.) of rain fell 
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during June. These dry periods sharply separated two wet seasons of 
unequal duration, one with a maximum of 4.59 inches (116.5 mm.) in 
April, the other with 8.16 inches (208.2 mm.) in September. 

The variety of topographic conditions, with their concomitant 
changes in the nature of the soil, exposure, and climatic conditions, 
inevitably produce in this district many local differences in the nature of 
vegetation and animal life. The district is, therefore, of more than 
usual interest to the ecologist. Although savannas (Pls. LVI and 
LVII) are the dominating plant formation, yet in parts with a heavy 
rainfall and dry spells of relatively short duration, one finds rather ex- 
tensive patches of true rain forest of the West African lowland type. 
These forest islands are all situated in Uganda, the most important being 
those of Mabira, Buddu, Lwankoba, Kibale, Bugoma, and Budongo. 
With the exception of the Buddu Forest, they appear to be remnants of a 
former extension of the Guinean rain forest. Their vegetation shows un- 
mistakable West African affinities, and this is true also for their higher 
animal life, especially for mammals and birds, and for some of the insects 
(Lepidoptera, Hymenoptera). A comparative study of their molluscan 
fauna with that of the Ituri and Semliki rain forest would certainly be of 
much zodgeographic interest. 

The savannas which cover the district in Belgian territory belong to 
a number of types. Perhaps the most common is a short or medium- 
sized grass-land, chiefly composed of Themeda triandra Forskal and some 
of the smaller Andropogons, and almost destitute of woody vegetation. 
The grass rarely reaches 2 m. and is usually not over 1 m. high. This is 
quite typical of the gently undulating country near Irumu and south of 
Beni. In the exceedingly hot and low alluvial plain on the southern 
shore of Lake Edward, the grass becomes shorter still and grows in spaced 
tufts, so that the country has all the appearances of a steppe. Such dry 
savannas are practically without molluscan life, as the soil is often rocky 
and the animals can find no shelter against the scorching rays of the sun. 
The country is often deeply ravined by the heavy rains and it is quite 
indicative of the poverty of molluscan life that but very few dead shells 
can be gathered from the débris washed down into these gulleys. In the 
Semliki valley one also meets with bush savannas mostly of the thorny, 
subxerophytic type. On sandy, alluvial plains Acacia savanna, with 
umbrella-shaped trees, is quite frequent. Moreover these more wooded 
varieties of grass-land are hardly any richer in mollusks. On the lower 
slopes of the highlands, where rock débris washed down from the moun- 
tains form a fertile and rather moist substratum, there is usually a 
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luxuriant and extremely dense growth of elephant grass (Pennisetum 
purpureum Schumacher and Thonning) reaching 4 m. to 6 m. in height. 
The grass stalks are well sheltered at their base and the humid, hot 
atmosphere produces there rather favorable conditions for snails and 
slugs. One can usually find in these grass thickets Vaginulid, Heli- 
xarionine, Ledoulxia, and Thapsia; sometimes also some of the Streptaxi- 
dx. Halolimnohelix intonsa Pilsbry, a true helicid, was found in one of 
these growths of Pennisetum, at Boga, in about 1,000 m. The beautiful 
Burtoa nilotica (Pl. LV) is by no means rare in this district. Native 
plantations of bananas are often located on such fertile soil and, as usual, 
they contain a number of widely distributed snails and slugs. But by 
far the richest habitat, malacologically speaking, are the forest galleries 
which follow the water courses across the savanna. In some parts these 
galleries consist only of very few bushes and trees, but elsewhere they are 
quite extensive and present many of the environmental features of true 
rain forest. Near Beni a comparatively narrow forest gallery, shown on 
Plate LXIX, fig. 1, yielded numerous specimens of Homorus amputatus, 
Ptychotrema runsoranum, Gulella linguifera, and G. medzafricana. The 
narrow band of forest along the Rutshuru River, a short distance south of 
Rutshuru, possesses an extremely rich fauna, as may be gathered from the 
subjoined list. The exceptional abundance of land mollusks in that 
locality is evidently due to the high proportion of lime present in the soil, 
a fact to which attention has been called above (see p. 467). 


Halolimnohelix rutshuruensis Gulella rutshuruensis 
Homorus clarus wee i= = OSbOrnt 
Pseudoglessula umbilicata Thapsia rutshuruensis 
f subfuscidula e cinnamomeozonata 
cruda | & consobrina 
Pseudopeas pleberum e rufescens 
Curvella lang Helixarion insularis 
Gonaxis cavallit tturiensis Atoxon flavum rutshuruense 
Varicostele rutshuruensis Dendrolimax osborni 
Ptychotrema geminatum Trichotoxon maculatum perforatum 
ig nyangweense | Pachnodus rutshuruensts 
Gulella disseminata cymatonotus Lezvicaulis schnitzlert 


A comparison of this fauna with that of the Lower Guinea Forest 
District, as exemplified by the list given above for the rain foresé at Penge, 
well brings to light its West African affinities. The only striking differ- 
ence is the presence of a true helicid. The occurrence of Helicide in the 
forest galleries of the Uganda-Unyoro Savanna District is by no means | 
exceptional. Thus Halolimnohelix sericata was also found crawling over 
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leaves of low bushes on the densely wooded banks of the Loia River, 
between Irumu and Boga, at an altitude of 1,100 m. These lowland 
Helicide are evidently derived from some of the forms from the neighbor- 
ing higher regions, where the family is fairly well represented. 


B. East African Subregion 
5. Eastern Montane District 


This district occupies in the Belgian Congo the Lendu Plateau, the 
Ruwenzori Range, and the highlands around Lake Kivu and to the 
northwest of Lake Tanganyika. It includes all parts of the eastern Congo 
situated above 1,500 m. These regions are characterized by a peculiar 
temperate and moist mountain climate, partly due to their altitude and 
partly to their location close to the equator and near the eastern margin 
of the West African rain forest. In the absence of exact meteorological 
data, it can only be stated in a general way that the absolute and mean 
temperatures are considerably lower than in the lowland forest and de- 
crease steadily with increasing altitude. The summits of the Mfumbiro 
voleanoes are often temporarily capped with snow, while permanent 
glaciers partly envelop the peaks of Ruwenzori. These highlands are not 
only abundantly favored with rains, but in addition the hot winds 
saturated with humidity that blow from the western lowlands, upon 
ascending the slopes of the eastern mountains, rapidly cool off and form at 
a certain level a belt of dense fogs and clouds. Meteorological conditions 
are much the same throughout the year, so that altitude and exposure 
alone determine the differences of temperature, humidity, and light, 
thus producing along the slopes a regular succession of life zones. If 
one adds to this that the nature of the soil is much less uniform than else- 
where in the Congo, and that the country is extremely rugged, one readily 
realizes that this region offers us an extraordinary variety of ecological 
conditions. In fact, it is by far the most fascinating portion of our terri- 
tory and it fully deserves, biologically speaking, the name of ‘‘ Wonder- 
land of the Eastern Congo” which an enthusiastic traveler has recently 
bestowed upon it. Nowhere else does one find so many interesting 
problems of adaptive radiation, isolation, and distribution, so that a 
detailed account is plainly justified. 

The peculiar and intricate topography of eastern Central Africa is 
entirely due to the existence of two great fractures of the earth’s crust, 
so-called rift valleys, which run parallel to each other in a general north 
to south direction. The easternmost of these fractures, or GREAT Rirr 
VaLuey, can be followed from northern Palestine, along the Red Sea 
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and across Kenya Colony to Lake Nyasa and the lower Zambezi. At its 
northern end the trough-shaped basin of Lake Nyasa is joined by a 
branch from the northwest which encloses Lake Rikwa and connects in 
the neighborhood of Karema, through a bifurcate breach in the eastern 
rim of Tanganyika, with the west-central African ALBERTINE RuFT. 
This branch contains Lake Tanganyika and continues northward along 
the Ruzizi Valley, Lake Kivu, Lake Edward, the Semliki Valley, and 
Lake Albert to the Upper Nile. In many places the western scarp of this 
trench is extremely abrupt; but on the northern shore of Lake Kivu the 
floor and walls have been buried and partly obliterated by the volcanic 
activity of the Mfumbiro Range. In the Belgian Congo the Albertine 
Rift may be followed over a distance of nearly 1,200 kilometers; its 
width usually varies between 40 and 80 kilometers, though it 1s much 
narrower in the Semliki and Ruzizi Valleys. 

~ The several movements of the earth’s crust which have eventually 
led to the African rift valleys in their present shape were accompanied 
by uplifts of varying importance, giving rise to the East African highlands. 
Their distribution, altitude, and extent probably varied from one geologic 
period to another. Furthermore, there is ample evidence of a former, 
extensive glaciation on Mt. Kilimanjaro, Mt. Kenya, and Mt. Ruwen- 
zori. On Ruwenzori, to judge from the peculiar U-shaped higher valleys 
of the range, pointing to their formation by advancing glaciers, and from 
the presence of striated rocks and moraines at low levels, the glaciers at 
one time may have extended 10 to 12 kilometers beyond their present 
termination. On Mt. Kenya traces of former glaciation have been found 
some 1,500 m. below the actual glaciers. It is probable that this more 
extensive glaciation of the Central African mountains was contempora- 
neous with the Pleistocene glacial periods of Europe. At that time the 
climate of Central East Africa was not only much cooler over a large 
part of its area, but also considerably more moist. ‘Temperate or moun- 
tain rain forest of the type found nowadays between 2,000 m. and 2,800 
m. in the Eastern Montane District, could then occur at much lower 
altitudes and may thus have covered a large part of eastern equatorial 
Africa, allowing a wide horizontal distribution of its peculiar floristic 
and faunal elements. Later, upon the retreat of the glaciers and the 
gradual desiccation of the country, the temperate forest disappeared in 
the lower highlands and persisted only as disconnected islands in 
the higher mountain ranges. In each of these patches isolation later 
permitted the production of peculiar species. In short, we believe that 
the various highland areas which nowadays make up the Eastern Mon- 
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tane District of Africa are but the remnants of a much more extensive 
and more or less continuous area with a similar, temperate fauna and flora 
that formerly covered a large part of East Central Africa and of the 
eastern Congo basin. 

From what we know at present, the land snails of the mountains of 
equatorial Africa appear to belong to widely distributed genera, but their 
species are peculiar to each range. A beautiful example in point is 
afforded by Limicolariopsis. ‘This is evidently a type of achatinine land 
snail derived from lowland Limicolarze under the influence of the 
temperate, moist conditions of the montane district. Its origin might be 
traced to the former period of more extensive glaciation which created 
temperate moist conditions over much of the territory occupied before by 
ordinary, megatherm Limicolarze. With the return of tropical, drier 
conditions, Iamicolariopsis migrated to the forest patches of the higher 
mountains giving rise by isolation to a number of “‘representative”’ species 
in the various highlands of East and Central Africa. The same process 
appears to have worked with the Cerastus stock but in a much more 
prolific manner, creating numerous species. 

The most striking features of the molluscan fauna of our Eastern 
Montane District are: (1) its remarkable richness in genera, species, and 
individuals as compared with the other districts of our territory; (2) the 
absence. or scarcity of a number of typically West African or Guinean 
land mollusks of the neighboring lowland rain forest; and (3) the appear- 
ance of many Hast African and Abyssinian types. Of the first point it 
will be sufficient to say that it is the only part of the Belgian Congo where 
mollusks are at all sufficiently varied and abundant to fulfill the expecta- 
tions of the collector; and, although its area is very small and but few 
localities (perhaps a dozen in all) have been thus far investigated, yet 
the total number of genera and species recorded from that district is 
larger than that known from the remainder of the Belgian Congo. The 
large Achatinine, which are a characteristic element of the lowland rain 
forest, are represented by but few species in the Montane District (Acha- 
tina osborni at Masisi, in about 1,800 m.; A. graueri Thiele in Kwidjwi, 
at 1,500 m.; Zvmicolaria is abundant in a few species up to 3,500 m.). 
Of the smaller Stenogyrine, Ceras, Pseudoglessula, and Curvella are much 
rarer than in the lowlands; but Homorus and Nothapalus are as well, if 
not better, represented. In the Streptaxidse we note the absence of 
Edentulina and the scarcity of Marconia, Gonaxis, and Streptostele; while 
Ptychotrema and Gulella are abundant. In the Zonitide, Thapsia, 
Ledoulxia, and Trochezonites appear to be lowland genera that just barely 
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invade the temperate mountain region; but Mesafricarion and Helixarion 
are exceedingly numerous in the highlands. Of true slugs the Urocycli- 
dee are abundant, while the Vaginulide do not seem to extend above 1,500 
m. In the Enide we note the absence of Rachis and Pachnodus. 

The peculiar East African element consists of Limzcolariopsis in the 
Achatinine; Liobocagera and Subuliniscus in the Stenogyrine; V2trina; 
Cerastus in the Enidze; and a fair number of true Helicide. As shown in 
the Report of Land Mollusks, these Central African Helzces are related 
with the Belogonia Euadenia of: the Oriental Region. With the excep- 
tion of one species of the Ituri Forest (Halolimnohelix langi), they are 
unknown in the Lower Guinea Forest District, but some of them occur at 
rather low altitudes (1,000 to 1,200 m.) in the forest galleries of the 
Uganda-Unyoro Savanna District. Two species have also been described 
from Mt. Cameroon, where a very restricted area possesses some of the 
animals and plants of the Eastern Montane District.! 

The peculiarities of the montane molluscan fauna are still better 
expressed by a detailed examination of Ruwenzori, one of the few areas 
that have been repeatedly visited by collectors and may therefore be 
regarded as somewhat better known, though the 80 species listed from 
the entire range (above 1,500 m.) undoubtedly represent but a portion of 
thefauna. This account will also give an idea of the altitudinal distribu- 
tion of land mollusksin Central Africa in relation with faunal and floral 
life zones.2, Mt. Ruwenzori, the third highest mountain of Africa, forms 
between Lakes Albert and Edward a lofty range covering an irregular 
triangle about 80 kilometers long and 40 kilometers wide. It is evi- 
dently due to an upheaval of the eastern escarpment of the Albertine 
Rift which has thrust a central core of greenstones and amphibolite 
through the folded strata of crystalline gneisses and micaschists. It 
consists of six groups of peaks with glaciers, quite distinct from one 
another, the highest reaching an altitude of 5,125 m. To the west it 
slopes very steeply to the Semliki, whose broad and deep valley separates 
it completely from the western escarpment of the Albertine Rift. In the 
east, and especially in the northeast toward Unyoro, the descent is much 
more gradual over the highlands of Toro. 

The base of the mountain (Pl. LVII) and its foothills between 
1,000 m. and 1,500 m. still retain all the faunal characteristics of the 


A 
1For this reason J. P. Chapin includes Mt. Cameroon in his Humid Montane Province of the East 
and South African Subregion, erecting for it a ‘Cameroon Montane District.” 
2The known mollusks of Mt. Ruwenzori were all obtained from three valleys: the Mubuku on the 
eastern slope was visited by Woosnam (1906) and the Duke of Abruzzi (1906); the Butagu on the 
western slope, by Stuhlmann (1891), Schubotz (1908), and J. Bequaert (1914); and the Lanuri-Lamia 
on the northern slope, by J. Bequaert (1914). 
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West African Subregion! and it is important to note that the East Afri- 
can montane district of Ruwenzori is thus entirely disconnected from 
regions with a similar fauna and flora farther to the east and the south. 
Almost everywhere the mountain range is surrounded by the savannas 
of the Uganda-Unyoro District. On the western side, however, the Lower 
Guinea Forest, which covers the valley of the mid-Semliki, send out an 
outlier, some 20 kilometers wide, up the slopes of the range to meet the 
zone of mountain forest. 

Four well-defined life zones, as characterized by the vegetation, may 
be recognized in Ruwenzori.? 

(1) The lower slopes between 1,500 m. and 2,200 m. are moderately 
steep and, owing to the abundance of freshly weathered rocks washed 
down from higher levels, are extremely fertile. They are intensively 
cultivated, beans being the chief staple crop; plantain bananas are not 
grown much above 1,800 m. Outside the cultivated areas, the hillsides 
are covered either with almost impenetrable thickets of elephant grass 
(Pennisetum purpureum Schumacher and Thonning), 2 m. to 6 m. high, a 
conspicuous feature of the lower portions of this zone; or, above 1,900 
m. to 2,000 m., with dense fields of the common brake (Péeridium aquili- 
num Linneus). Within these are scattered a few trees, especially 
Erythrina tomentosa R. Brown and Albizzia fastigiata (E. Meyer), with 
an occasional Raphia palm. Higher up Vernonia auriculifera Hiern is a 
common bush of abandoned fields. The many ravines, however, are 
densely wooded and show a mu!titude of trees, with epiphytes,tree-ferns 
(Cyathea Englert Hieronymus), wiid bananas, and an abundance of 
heliophobic herbs, mosses and hepatics. This whole region of humid and 
warm temperate climate may conveniently be called the Zonr oF 
Cuitivation. As Mildbread has pointed out, there can be little doubt 
that most of it is covered with secondary plant formations. At least 
its upper portions, above 1.800 m., were originally part of the mountain 
cloud or rain forest typical of the next higher zone. The wooded vegeta- 
tion was cleared away to make room for native cultivation, which fact 
explains the very irregu'ar upper 'imit of this zone. 

The malacological fauna of the zone of cultivation is comparatively 
rich, but does not essentially differ from that of the mountain cloud forest 
above. The snails and slugs are usually found under moss or !eaf-mould 
in the wooded ravines and may there occasionally be seen crawling over 


_ Some of the mollusks obtained in this lowland region at the foot of Ruwenzori (especially at Kare- 
via, in 1,200 m.) by Stuhlmann have unfortunately been named “runsoranum,’’ though they do not 
Rens to the montane ea he 

recent, very complete account of the flora of Ruwenzori is given by !A. Enel 1925, ‘Di 
Pflanzenwelt Afrikas,‘ V, 1, pp. 310-326. : — 
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the herbs and 'ow bushes. Dead shells are often met with in abundance 
in nat:ve fields. By far the most numerous in individuals are Limi- 
colariopsis, Limicolaria, and certain Homorus. No true Achatine were 
seen by the junior author anywhere on Mt. Ruwenzori. This is the more 
remarkable since at least one species of the genusis quite common in 
the lowland rain foresi of the neighboring Semliki Valley. 

The following is a list of the mollusks known from the zone of culti- 
vation (between 1,500 m. and 2,200 m.): 


Halolimnohelix hirsuta Ptychotrema edgarianum 
s mollitesta sublimbatum 
_ Lamicolariopsis ruwenzoriensis ” sulvaticum 
Inmicolaria saturata Gulella linguifera 
Homorus lionepion OF se ELD S 
: fuscostrigatus Camera 
“i bequaerti ‘‘  heteromphala 
a mamborensis US Geared 
=f bicolor Thapsia curvatula 
Nothapalus sororcula Trochozonites leptalea 
f: celatus debilis Mesafricarion auriformes 
te ferussactoides  Helixarion ruwenzoriensis 
Subulina bequaerts _Kaliella barrakporensis 
is roccati Atoxon brunneum 
Subuliniscus ruwenzoriensis Bukobia cockerella 
Curvella dautzenbergz Trichotoxon ruwenzorvense 
* conoidea a pardus 
Marconia lata ruwenzoriensis Cerastus retirugis 
Gonaxis cavallir 2 aloysii-sabaudizx 
Varicostele subvaricosa Cyclophorus intermedius 
Ptychotrema geminatum ue elatior 


(2) The Mountasn Rain or CLoup Forszst forms a girdle around the 
entire range, between the a'titudes of 2,200 m. (or 2,000 m.) and 2,800 m. 
It is a temperate and very humid zone containing many pecuiiar types of 
trees (Dombeya, Sideroxylon, Pygeum, Allophylus abyssinicus (Hoch- 
stetter), Hagenia abyssinica J. F. Gmelin, etc.), shrubs (Bersama, Wethea, 
Mesa, Alangium, etc.), and lianas (Schefflera polysciadia Harms, etc.) 
that are entirely unknown in the rain forest of the upper Ituri and Sem- 
liki, but are represented as such or by closely allied species in the other 
East and Central African mountains. Epiphytes are abundant and there 
is a dense undergrowth of high, bushy, sublignose Acanthacez, Labiate, 
and Composite, while most of the lower herbs belong to genera of the 
northern temperate zone (Viola, Geranium, Sanicula, Plantago, Oro- 
banche, Alchemilla, Galium, Valeriana, Carex, etc.). Most of the land 
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mollusks listed for the preceding zone are also found here, perhaps with 
the exception of Limicolaria; but, as they are scattered over a much 
larger area, they are usually more difficult to discover. We believe that 
the faunas of zones (1) and (2) are essentially the same. The species 
listed below and which thus far have been obtained in the mountain 
forest only, will, we think, eventually be found in the ravines and wooded 
patches of the cultivated zone below, and vice-versa. 


Nothapalus celatus Gulella exogonia 

= de-albertisz Thapsia hanningtona 
Bocageia interioris Cerastus trapezoideus 
Ptychotrema limbatum Cecilioides (?) stuhlmannt 


In the upper half of the mountain forest, bamboos (Arundinaria 
alpina K. Schumann) are mingled with the forest and, as one climbs, the 
dicotyledonous trees gradually become scareer, while the bamboos are 
more abundant and reach larger dimensions. Between 2,600 m. and 2,800 
m. there is usually, at least on the ridges between the ravines, a distinct, 
dense bamboo belt which has a fauna and flora of its own. Though the 
bamboo belt is occasionally enveloped in clouds, on the whole the environ- 
ment is decidedly drier than in the mountain forest proper. The soil, 
covered with a thick, slippery layer of decaying bamboo-leaves, is more 
exposed to light and bears a scattered and uniform herbaceous vegetation. 
The molluscan fauna is much poorer than in the mountain forest, since 
the following are the only species that have been found there: 


Halolimnohelix zonata Varicostele subvaricosa major 
Homorus castaneus Gulella ovalis 

s mamborensis var. crcumstriatus Thapsia hanningtoni 
Bocageia germaint | Helixarion subsucculentus 


Bocageia liocephala 


(3) The Supatpine Zonz, or region of the Ericaceee (Pl. LVIII), 
begins in about 2,800 m. and extends to 3,500 m. It is essentially a zone 
of tree-heaths, Erica aborea Linnseus and Philippia Johnstoni (Schwein- 
furth) being the dominant species. There are also scattered representa- 
tives of many other peculiar trees, such as Mesa, Cornus, Hagenia, Myr- 
sine, etc., of a conifer (Podocarpus milanjianus form arborescens Pil- 
ger), and of a tree fern (Alsophila Mildbredii Braun). These low, more or 
less scrubby trees grow amidst a maze of fallen, decaying trunks and 
stumps, densely overgrown with cushions of peat-moss, liverworts, and 
mosses, and the whole is so thoroughly soaked with moisture as to trans- 
formit intoamoor. Various terrestrial ferns and orchids grow between 
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the moss; also a species of cranberry (Vaccinium Stanleyi Engler). The 
temperature is considerably lower than in the mountain forest and this 
probably explains the small number of species of land snails to be seen 
here, although most of them are.common. Halolimnohelix ruwenzoriesnis, 
Vicarihelix orthotricha, Haplohelix anadenia, Homorus olivaceus, Bocageia 
runssorina, Streptostele teres, and Varicostele bequaertiana are the only 
species obtained in the heath zone by the junior author. The predomi- 
nance of Helicide in this list is certainly worthy of attention; most of 
them have exceedingly soft shells, which it is hardly possible to pick up 
without indenting. os : 

(4) Above 3,500 m. one enters the ALPINE or PARAMOS ZONE (PI. LIX), 
a region of giant, arborescent groundsels (Senecio adnivalis Stapf and S. 
Erici-Roseni Fries) and of tall torch-like lobelias (Lobelia Wollastonii Sp. 
Moore, L. Deckenit Hemsley and L. Stuhlmanni Schweinfurth); while 
higher up still the ground is covered with a dense carpet of small-leaved, 
tough-branched Alchemillz (of several species) and numerous low bushes 
of various everlastings (Helichrysum Stuhlmannizc O. Hoffmann, 7. 
robustum Moeser, and H. Lentiz Volkens and O. Hoffmann). Toward 
4,000 m. or 4,500 m. most higher forms of plant life disappear and the 
exposed rock only bears a few lichens and mosses. 

Only four species of land mollusks were seen by the junior author in 
the Alpine Zone of Ruwenzori: Halolimnohelix ruwenzoriensis, Vicari- 
helix orthotricha, Homcrus olivaceus, and Vitrina oleosa. Most of them 
were found hidden between the stem and the leaf-base of the arborescent 
eroundsels and in favorable weather were seen crawling over the leaves 
of these plants. The three first-named species also occur in the swampy 
zone of tree-heaths; but the Vztrina appears to be peculiar to the very 
highest regions of the range. It is apparently the only mollusk to reach 
the snow-line, in about 4,500 m. ts 

The region of the Kivu highlands is much more extensive than the 
Ruwenzori Range, since it covers most of the country between 1” and a 
S., and 28° and 30° E., wherever the altitude above sea-level is over 
1,500 m. It thus comprises the Mfumbiro Volcanoes, northwestern 
Ruanda with the Rugege and Bugoie Forests, and the western scarp of 
the Albertine Rift from Lake Edward to a little north of the outlet of the 
Lukuga River. Lake Kivu, at an altitude of 1,460 m. (4,830 ft.), contains 
several islands which also belong to the same zodgeographic region; 
the most important of these is Kwidjwi. Much of ‘the surrounding terri- 
tory is covered with extremely fertile soil, partly due to weathered 
recent volcanic rocks, and consequently supports a large native popula- 
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tion. Cattle, sheep, and goats are raised in considerable numbers, so 
that the combined efforts of man and beast have transformed most of the 
lower regions of this area, between 1,500 m. and 1,800 m., into a pasture 
land of short mountain grass almost bare of woody vegetation and ex- 
tremely poor in mollusks. In fact the only known species is Burtoa 
nilotica emini, which the junior author found crawling about in the short- 
grass prairie at Boswenda (1,800 m. above sea-level), near the foot of 
Mt. Mikeno.! There is every reason to believe that, as on Mt. Ruwenzori, 
mountain rain forest originally covered most of the Kivu country; but 
it is nowadays preserved only above 1,800 m., namely in what is 
known as the Bugoie and Rugege forests and on the several volcanoes of 
Mfumbiro. In the highlands of the western scarp of the Albertine Rift 
conditions are, however, more favorable for the preservation of woody 
vegetation. Mountain forest (Pl. LX, fig. 1), often mixed with bamboo 
thickets (Pl. LX, fig. 2), here forms a north to south strip 80 to 100 kilo- 
meters wide, which is continuous at its western edge with the Guinean 
rain forest of the Congo lowlands. When one travels from Rutshuru 
westward to the Lualaba the passage from the mountain forest to the 
Guinean rain forest occurs about midway between Masisi and Lubutu, 
near the crossing. of the Oso River, where the change in the nature of 
vegetation and fauna is extremely rapid and sharp. 

The malacological fauna of the Kivu Mountain Forest, between 
1,800 m. and 2,000 m., is extremely varied and very similar to that of the 
corresponding altitudinal] life zone of Ruwenzori. This is well brought 
out by the following list of species obtained in the region of Masisi by the 
junior author (M) and on the island of Kwidjwi by Schubotz (K): 


Halolimnohelix mukuluensis M Pseudoglessula intermedia K 
a bulla M et i masisiensts M 
Achatina osborni M - elatior K 
4 grauert M Curvella bathytoma M 
Inmicolaria saturata K ‘.  dautzenbergi M 
4 a masisiensis M Marconia kivuensis M 
: elegans M, K 4 lata ruwenzoriensis M 
“ pura K iy latula M 
Homorus kwidschwiensis K Gonaxis micans M 
bi ad Seta nigricans M “  vulcani M 
Nothapalus sororcula M Streptostele streptosteloides K 


Subuliniscus lucast M 


. WSchubotz also obtained Burtoa nilotica at the foot of Mt. Muhavura and in Wau Island, Lake Kivu. 
His specimens were merely referred by ;Thiele to the species, but it appears probable that they belonge 
to the subspecies eminz. be 
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Streptostele bequaertt M “ Helicarion”’ kivuensis M, K 
centralis M | . schubotzi K, M 
Ptychotrema myrmeco6n M is stuhlmanni K 
“i mukulense M Kaliella barrakporensis M 
Gulella brevis M Cerastus retirugis M 
‘f  pollonertana M bequaertt M 
‘f  masisiensis M m ‘f  mokotoensis M 
Thapsia mukulensis M ze ‘  mukulensis M 
Mesafricarion auriformis K if lucasy M 
Helixarion insularis K “ drymxoides K 
: niger M Cyclophorus intermedius K, M 


53 microgranulatus M 


The outstanding differences between this mountain forest fauna of 
the Kivu highlands and that of the corresponding life zone on Ruwenzori, 
appear to be the presence in Kivu of the genus Achatina and the absence 
of Iimicolartopsis and Bocagera. Whether these are merely due to insuffi- 
cient collecting must be left for future explorers to investigate, but there 
appears to be no reason why Limicolariopsis and Bocageia should not 
occur in the Kivu highlands. At present the terrestrial mollusk fauna of 
Kivu is best characterized by the unusual development of the enid genus 
Cerastus which reaches here its extreme eastern limits. Especially in the 
region of Masisi these beautiful snails are very commonly met with in 
the early morning crawling over the moss and dead leaves or crossing the 
pathways. They should be collected with great care, since the region 
certainly possesses many additional species as yet unknown to science. 

The Bugoie and Rugege Forests of northwestern Ruanda, a short 
distance from the eastern shore of Lake Kivu, at an altitude of 1,800 m. 
to 2,500 m., possess from all accounts a vegetation like that of the region 
of Masisi, so that one might expect them to have an equally profuse 
malacological fauna. Thus far, however, but very few species have been 
obtained there, as may be seen from the following list of available records’: 


Limicolaria saturata B, R “ Helicarion”’ kivuensis R 
Pseudoglessula obtusata R ik schubotzi R 
Gonazis vulcant R Cerastus retirugis R 


Cyclophorus elatior B 


The Kivu highlands discussed thus far but rarely reach above 2,500 
m., so that there is as a rule no occasion for the development of other 
types of vegetation than bamboo and mountain rain forest. The top- 
most ridges of Rugege and the mountainous country west of Kivu and of 


1R =Rugege Forest; B=Bugoie Forest. These species have been mostly collected by Schubotz 
and Grauer. 
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Lake Edward sometimes exceed 2,500 m. and even very rarely reach 
3,000 m. There is then a beginning of subalpine zone of Ericacez, but, 
as such areas are always of small extent, they never form a formal life 
zone. 

- Conditions are, however, quite different on the Mfumbiro Volcanoes, 
which rise considerably higher. They form a chain of eight isolated peaks 
north of Lake Kivu: Mt. Ninagongo and Mt. Namlagira in the west; 
Mt. Mikeno, Mt. Karisimbi, and Mt. Vissoke in the center; Mt. 
Sabinyo, Mt. Mgahinga, and Mt. Muhavurain the east. The two highest 
of these are Mikeno (4,434 m.) and Karisimbi (4,500 m.) and, though 
they are not covered with permanent ice, they nevertheless offer a 
succession of life zones somewhat similar to that of Mt. Ruwenzori.! 

The two western volcanoes are still active and their slopes are covered 
with recent ashes and lavas. The various plant formations are, therefore, 
still in an incipient stage and, as even now they are occasionally disturbed 
by fresh eruptions, they cannot be expected to show a well-defined 
altitudinal succession. On Mt. Ninagongo, for instance, the lowest 
zone, between 2,300 m. and 2,800 m., is covered with peculiar thickets 
of low trees and bushes, occasionally mixed with bamboos (Arundinaria 
alpina K. Schumann), and evidently the first stage of a mountain or 
cloud forest. Above 2,800 m. begins a formation of subalpine bushes, 
with Erica arborea Linnzeus and Myrica salicifolia Hochstetter as main 
elements, in which are scattered numerous high and low herbaceous 
plants, while mosses and lichens are very abundant. The highest 
points, around the rim of the crater, form an alpine or Paramos region 
with tree groundsels (Senecio Erici-Roseni Fries) and Helichrysum. The 
torch lobelias, however, have apparently not yet taken a foothold on the 
summit of Ninagongo. The malacological fauna of this volcano is still 
very little known, only four species having been recorded thus far, all 
obtained by Schubotz, between 2,500 m. and 3,000 m.: Limicolaria 
saturata, Marconia latula, Gonaxis vulcant, and Cerastus vexillum. 

The other voleanoes have become extinct centuries ago, so that the 
various plant formations which cover their slopes have had time to 
mature and to reach their climax, and now form regular altitudinal zones. 
Their alpine zone contains, in addition to Senecio Erici-Rosenii Fries, also 
giant torch lobelias (L. karissimbensis R. HE. and Th. Fries and L. Wol- 
lastonit Sp. Moore). Moreover, the similarity of the plant growth of the 
Mfumbiro group as a whole with that of the Ruwenzori Range is ex- 


1The vegetation of the Miauibwe voleano is di d by A. 1 ‘Di - 
walt Me ye ea es is discusse y Engler, 1925, ‘Die Pflanzen 
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tremely pronounced; the genera and even the species are often the same, 
notwithstanding the fact that these two ranges are 150 kilometers apart 
and nowadays separated by lowland country covered with savanna and 
partly occupied by a lake. These peculiarities are best understood if we 
admit that during a rather recent glacial period the various life zones 
shifted to a considerably lower level. 

A comparative study of the land mollusk fauna in the several vol- 
canoes, at various altitudes, would be of extreme interest, but unfor- 
tunately we possess hardly any data on which this could be based. The 
lower region of Mt. Mikeno alone has been somewhat more completely 
explored by Robin Kemp. Preston and, more recently, Connolly have 
described from that mountain, between 1,700 m. and 2,000 m., the follow- 
ing species:! 


Burungaélla oscitans Gulella burungaénsis 
“ emperforata ‘<  tridescens curta 
“ buhambaénsis ‘« — mikenoénsis 
Nakuruélla soror Thapsia inclinans — 

“ ahena semaine 5 (0 10) 
Urguessella capillata te Var descens 
Nothapalus ugandanus Trochozonites expatriata 
Pseudoglessula burungaénsis “* Africarion”’ copriosus 

i perobtusa ‘ spatiosus 


ms tenebrosus 


Cerastus kempi 


Gonaxis buccina 


The very few mollusks recorded from the remaining Kivu volcanoes 
are as follows: 


Mt. Sabinyo Mt. Karisimbi 
Limicolaria saturata, at 3,000 m. Limicolaria saturata, at 2,400 m. 
Vitrina bambusett, at 3,000 m. “ Helix’? runssorina, at 3,300 m. 


Vitrina tenutssima, at 3,400 to 4,200 m., 
on leaves of tree Senecio. 
Of great interest is the occurrence of true Vitrine in the higher 
regions of these two mountains. In both cases, the animal has been 
studied anatomically, so that the generic reference is beyond doubt. 


: 6. East African Highland District 
This district is mainly developed in Tanganyika Territory. a, 
enters the Belgian Congo only on the northeastern shores of Lake Tan- 
ganyika, in the regions known as Urundi and Ruanda and in the valley 
of the lower Ruzizi. It covers there all areas below the 1,400 m. contour 


EE EE 
1The species of Burungaélla, Nakuruélla, and Urguessella appear to be true Helicidz whose relation- 
ship has, however, not yet been investigated. 
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line, so that northwestern Ruanda is excluded from it. The country is 
quite rugged and reaches an altitude of between 1,000 m. and 1,400 m. 
The climate is on the whole tropical, but the distinction between wet and 
dry seasons is very marked. Most of the district is covered with high- 
grass savanna, with very few or no bushes or low trees. Ecological condi- 
tions do not seem very promising to the malacologist, and in fact but little 
has been published thus far concerning the land mollusks of that area. 

The territories of Ruanda and Urundi have been under Belgian 
mandate since 1920 only, so that their fauna was not included in the 
‘Review of Land Mollusks of the Belgian Congo’ published by the senior 
author in 1919.. The only records which we have been able to find in the 
literature refer to the occurrence on the northeastern shore of Lake Tan- 
ganyika of three species of Limicolaria, viz., L. smitht Preston obtained 
by Grauer near Usumbura,! L. martensiana Smith and L. rectistrigata 
Smith, both collected by O. Baumann.? Farther south, beyond the 
border of our territory, many land mollusks have been recorded from 
Ujiji, Ufipa, and Mbwe and it appears probable that most of these will 
eventually be found in Urundi. 


7. Rhodesian Highland District 


This district is chiefly developed in Northern Rhodesia, but it also 
covers the southeastern corner of the Belgian Congo, namely the elevated 
country known as Katanga, on the headwaters of the Lualaba and its 
tributaries. Its northwestern limits are roughly given by a line drawn in 
a general southwest direction from the outlet of the Lukuga to Lake 
Dilolo. They generally follow the 800 m. to 1,000 m. contour-lines, 
being found at a gradually higher altitude as one proceeds from the 
southwest to the northeast. This line is biogeographically of prime im- 
portance since it separates the two main divisions of the Ethiopian 
Region. Owing to the steep northwestern slopes of the Katanga high- 
lands, it is extraordinarily well defined, the transitional zone being but a 
few kilometers wide. Still, it must be noted that several deep valleys, 
such as those of the Luvua-Luapula, Lufira, Lualaba, and Lubudi 
Rivers, penetrate from the north far down into the heart of Katanga, 
separating a series of high plateaus. Being considerably lower than the 
neighboring country, these valleys still possess a warm, tropical climate 


1See J. Thiele, 1911, ‘Wiss. Ergebn. D. Z. Afr. Exped. (1907-1908),’ III, p. 203. 
*See R. Sturany, in O. Baumann, 1894, ‘Durch Massailand zur Nilquelle,’ pp. 311 and 312. In this 


Nees is also a description of Succinea bawmanni Sturany, from the sources of the Kagera River 
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and thus allow many West African forms of life to extend southward 
much beyond the limits indicated above. The disturbing influence of 
these valleys is well exemplified by the distribution of the tsetse fly, 
Glossina palpalis (Robineau-Desvoidy), a typical West African insect 
which, however, spreads along the rivers of Katanga to about 11° S. 
latitude. Some land mollusks appear to follow the same rule. Thus, 
among the species collected by the junior author at Lukonzolwa, on the 
shores of Lake Moero at an altitude of about 980 m., (Pseudoglessula 
stuhlmanni, P. lemairer, P. boivint, Gulella lamyz, Gulella coarti, Marconia 
kivuensis, Kaliella barrakporensis, “‘Gonyodiscus”’ smithi, Subulina leia, 
Streptostele elegans, and Cyclophorus intermedius), there are some which 
are either also found in the West African Subregion or closely related to 
species from that part of Africa. It is therefore important while collect- 
ing in this district to note topographic conditions and altitude of each 
locality. 

The Katanga offers a much greater physical and geological variety 
than is the rule elsewhere in the Belgian Congo. In the north there are a 
series of plateaus known as the Biano and Kundelungu, reaching an 
altitude of 1,400 m. to 1,600 m., exceptionally 1,700 m. or even over 1,800 
m. (west of Lake Moero). These plateaus are fairly level at the top and 
almost entirely built of nearly horizontal, Permo-Carboniferous sand- 
stones of continental origin. The upper Katanga, or region of the copper 
mines, is a peneplain of old Paleozoic, much folded and tilted rocks, on 
the average 1,000 m. to 1,500 m. above sea-level and so completely worn 
down to near level that the divide between the Congo and Zambezi 
River systems is at present hardly to be noticed. The Biano plateau is 
bordered in the north by the Bia Mountains, a series of rugged eleva- 
tions, 600 m. to 1,200 m. high, with outcrops of Archean granites and 
eneisses, amid belts of tilted pre-Carboniferous strata. The Marungu, 
in the northeastern corner between Tanganyika and the Luvua River, 
is a similar but larger mountainous area. Its summits reach between 
1,100 m. and 2,900 m. in height. In some places it develops fairly level 
table-lands, such as that of Massewa, apparently an outlier of Kunde- 
lungu with which it agrees in geologic constitution. 

The climate is everywhere of the typical savanna type and, owing 
to the combination of southern latitude, high altitude, and rocky soil 
conditions, its effects upon plant and animal life are much more pro- 


nounced here than elsewhere within our territory. During the dry 


season, which lasts about six months—from May to October—and is 
practically rainless, the temperature is much lower than during the rains. 
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At Elisabethville, for instance, in 11° 40’ S. and 27° 25’ E., at an altitude 
of 1,237 m., the temperature about the middle of the dry season does not 
exceed 29° C. at noon, while during the night it may drop to 2° C. The 
hottest months are September and October, that is just before and during 
the first rains, when a shaded thermometer registers from 35° C. to 36° C. 
toward noon and from 8° .2 C. to 13° C. during the night. The total 
annual rainfall for two years in that locality was respectively 42.7 inches 
(1,084 mm.) and 53.5 inches (1,358 mm.). In the shallow, open valleys 
of Katanga, known as “‘dembos,” there is often frost at night during the 
dry season and on the higher plateaus the thermometer may then mark 
as low as —3° C. or —4° C. just before sunrise. It thus appears that in 
many respects the climate of Upper Katanga places this region at the 
extreme limit of the tropical zone. In this connection 1t should be noted 
that extremes of temperature, especially minima, are of far greater im- 
portance for the life and distribution of animals and plants than the daily 
or seasonal averages usually given in meteorological tables. There can 
be little doubt that the occasional cold nights of the dry season are a 
foremost factor in preventing the spread of West African forms of life 
into Upper Katanga and that they are chiefly responsible for the sharp 
dividing line between the West African Subregion and the East and South 
African Subregion in the southeastern Congo basin. 

Owing to the peculiar combination of a wet season with abundant 
rainfall and a dry season with extreme arid conditions, the vegetation of 
Katanga is almost everywhere a savanna forest (Pl. LXI) with decided 
tropophytic characteristics and of which papilionaceous trees, especially 
of the genus Brachystegia, are the dominating element. Shortly after 
the end of the rains many of the trees drop their leaves; the grass remains 
short’'and many of the perennials and suffrutescent herbs possess under- 
ground rhizomes or bulbs in which they store food and water for the 
periods of drought. This enables them to flower shortly before the first 
rains and usually before producing leaves. The long period of drought 
forces the land mollusks to estivate. Some, as Rachis braunst, merely 
remain on the trunk of savanna trees and secrete a substance with glues 
the margin of the aperture fast to the bark, while they daub the surface 
of the shell with dirt so as to be concealed. Others burrow in loose 
soil or seek shelter in the galleries of the huge termitaria which are. 
extremely numerous over much of this district. This is the common 
method of estivation used by the Limicolarie and Achating, which in 
addition close the aperture with a solid, calcareous epiphragm. The 
destructive action of the grass fires is not SO much to be feared here by 
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land snails as in the savannas of the Ubangi and Southern Congo 
Districts, since the grass is rather short and spaced, so that the flames but 
rarely scorch the trees and higher bushes. 

Although the molluscan fauna of Katanga has been but very little 
investigated—land mollusks are not known from more than a dozen 
localities—yet it is possible to point out certain peculiarities by which it 
differs decidedly from that of the remainder of the Belgian Congo. 
Perhaps the most interesting is the presence in this area of a series of 
light-shelled, almost transparent Achatine, such as A. greyt, A. nyikaen- 
sis, A. obscura, A. schoutedeni, A. transparens, and A. virgulata. They 
are typical savanna forms, totally different from the heavy, dark-colored 
species met with in the Congo lowland forest. Limicolaria on the whole 
is rare. The curious operculate snail, Tropidophora anceps, which in- 
habits the dry forest savanna, is a typically East African element reach- 
ing in Katanga its extreme western limit. 

An interesting assemblage of mollusks was found by the junior 
author on the Kundelungu Plateau, in about 1,800 m. It consisted of 
“Zingis’’ bequaerti, ‘‘Gonyodiscus”’ ponsonbyi, Gulella haullevillet, and - 
Ledoulxia consociata. Unfortunately the radule and anatomy of these 
forms have not been studied, so that it is impossible to know whether the 
“Zingis’’ is a true helicid and whether the species described as “‘Gonyo- 
discus”’ has been referred to the correct genus and therefore belongs to the 
Endodontide.! 


ECOLOGY AND DISTRIBUTION OF FRESH-WATER MOLLUSKS 


The fluviatile mollusk fauna of the Belgian Congo does not lend 
itself to an analysis along the lines we have followed in the foregoing 
study of the terrestrial species. In the present state of investigation 
there does not appear to be any great distinctness in the aquatic faune 
of the several zodgeographic districts. If in a few cases certain forms 
are restricted to one or another of them, it is not quite evident that this 
is not merely due to present-day ecological conditions and has therefore 
no particular zodgeographic significance. In fact, the outstanding feat- 
ures of the fresh-water malacology of the Congo—and, as we shall see, 
of the Ethiopian Region as a whole—are its poverty in generic and 
specific types and its uniformity over immense areas. 

The fluviatile mollusks recorded at present with certainty from the 
Belgian Congo number 150 species and subspecies (not including those 


1Although no slugs have been thus far recorded from Katanga, the collections made in that region 
by the junior author (1911-1912) included both Vaginulide and Urocyclide. 
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of the Great Lakes), and, if we add some that are more or less dubious 
on account of possible misidentification or synonymy, we reach a total 
of 160, representing 33 genera. These figures are very low indeed, con- 
sidering the size of the territory (about 900,000 square miles, a little less 
than one-third of the area of the United States), and the abundance of 
superficial water (the Congo system possesses over 5,000 kilometers of 
commercially navigable water-ways alone!). Naturalists not personally 
acquainted with African conditions will probably assume that this 
poverty is only apparent and merely reflects insufficient investigation. 
Our studies of the African fluviatile mollusks have, however, brought us 
to a different conclusion. No doubt many species remain to be discovered 
in the Congo basin, as elsewhere on the continent. Yet it should be 
remembered that collections have been made at present in many different 
localities, in some cases by professional zodlogists. It is hard to believe 
that all these collectors should have overlooked a large proportion of the 
aquatic mollusks in the localities they visited, especially since these 
animals are, with few exceptions, of fair or large size, and not minute 
like so many of the terrestrial species! The extensive material gathered 
by the American Museum Congo Expedition, which numbers many 
thousands of specimens, as well as the junior author’s personal experience, 
fully justify our opinion that the African fresh-waters actually nourish 
but few types of mollusks.? There is nothing here comparable with the 
abundant and varied mollusk faunz of many of the North American 
river systems.?® 
| The Ecological Factors 


Since aquatic mollusks normally spend most of their existence im- 
mersed in a liquid medium, they are more or less independent of some of 
the environmental factors that influence terrestrial snails and slugs, 
such as vegetation, topography, and climate. The physical and chemical 


1It is of course among the smaller forms, such as'Ancylide, Amnicolide, and Spheriide, thatinter- 
eete accessions may most readily be made and these are therefore especially recommended to future 
collectors. 

2Roubaud has quite expressed the feelings of the disappointed collector in a letter written from 
Brazzaville to Germain, which we beg to quote as fully pertinent to our subject: ‘‘Désle début de mon 
arrivée, j’ai visité les bords du fleuve et les tles, m’attendant 4 trouver des monceaux de coquilles en 
cordon littoral. Jen’ai rien rencontré, sauf, de loin en loin, et le plus souvent vivants, des individus 
isolés que les eaux venaient d’abandonner. J’ai parcouru déja pas mal de chemin dans le Congo de 
1’Hinterland, j’ai fait, tant dans la vallée de l’Alima que sur les plateaux de la route des caravanes, des 
recherches nombreuses sur un parcours de plus de 1,200 kilométres, autant que me le permettaient les 
loisirs des étapes, et si j’ai été surpris d’une chose, c’est de la srande rareté des Mollusques au Congo. 
La faune du Pool |Stanley Pool| méme, qui est la plus riche, me parait jusqu’a présent singuliérement 
pauvre, étant donné sa surface qui couvre en largeur prés de 40 kilométres.’’ *(L. Germain, 1909, 
Arch. Zool. Expér. Gén., XLI, p. 109, footnote.) 

3For instance, no less than 60 species and subspecies of snails and mussels have been found in the 
the Big Vermilion River system, which drains about 1,500 square miles in Illinois. See Baker, F. C. 


age ‘The molluscan fauna of the Big Vermilion River, ‘Tllinois.’ Illinois Biol. Monogr., VII, 2, 126 pp., 
s. 
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constitution of the soil, the concentration and nature of dissolved sub- 
stances, and the movements, depth, and volume of the water are among 
the chief conditions with which they have to contend. On the whole, 
aquatic mollusks appear to be more sensitive to relatively slight changes 
in their surroundings than most terrestrial species. On the other hand, 
many fresh-water snails and mussels are extremely plastic, readily ex- 
hibiting changes in their shape or behavior as a result of altered ecological 
conditions. : 

In tropical Africa the temperature of the water remains fairly con- 
stant,’ except in certain ice-fed small streams or ponds at very high 
altitudes; but not much is known as yet of the molluscan fauna of such 
cold waters. Mt. Ruwenzori, for example, possesses a number of glacier- 
fed streams and lakes, but the few aquatic mollusks known from the 
Range, viz., Lymnxa natalensis, Planorbis bridouxianus, and Pisidium 
ruwenzoriense, were obtained in the lower regions or in the foothills. 
The Pzsidium alone is recorded from the base of the Kichuchu rock- 
shelter, in about 3,000 m., and, as the genus is generally found, in Africa 
at least, in higher mountains, it may well represent a boreal element in 
the fauna. Some of the peculiarities of the aquatic molluscan fauna of 
Upper Katanga possibly are due also to the low nocturnal temperatures 
that prevail there during the dry season (see p. 518). 

The temperature of certain streams and.ponds is considerably raised 
by the outflow of thermal springs. In North America and Europe certain 
Lymnezide and Physide produce dwarfed forms in abnormally warm 
water. Thus, Lymnexa peregra var. thermalis Boubée, of the hot springs 
of the Pyrenees (in water at 45° C.) and Vosges, and L. p. var. gevsericola 
Beck, of the Iceland geysers (in water at 42.5° C.), are decidedly thinner 
and smaller than the typical form. Physa aurea Lea, apparently a 
dwarfed form of P. heterostropha Say, was described from Hot Spring, 
Bath Co., Virginia, living indiscriminately in water having a temperature 
of from 13° C. to 41° C. .In other cases the increased temperature does 
not seem to affect much the appearance of the shells. Raymond (1852, 
Journ. de Conchyl., II, p. 325) records finding Melanoides tuberculata in 
hot springs (32° C.) near Constantine, Algeria. However, but very few 
aquatic mollusks—some twenty species in all—are known with certainty 
to thrive at temperatures above 30° C.?: Neritina thermophila v. Martens 
(52° C.; New Britain); Bythinella thermarum Bourguignat (42° to 46° 


1In some of the larger lakes there is an appreciable change of temperature with increasing depth, as 


hall show for Lake Tanganyika. peek f 
is ee Palaces recent ce hes of the mollusks of thermal waters. (1920, Mém. in 8° Ac. Belgique, Cl. 


des Sci., (2) V, pp. 499-506). 
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C.; Italy); Ostrea cucullata Born (45° C.; New Britain); Bythinella 
peraudiert Bourguignat (42° C.; Algeria); Lymnzxa peregra Miller 
(29° to 46° .25 C.; Pyrenees, Iceland, Italy) ; Lymnza truncatula Miller 
(32° to 42° .5 C.; Iceland, Italy); Physa heterostropha Say (41° C 
Virginia); Paludestrina nickliniana (Lea) (41° C.; Virginia); Melanopsis 
etrusca Villa (41° C.; Italy); Pistdium casertanum (Poli) var. thermale 
Dupuy (39° C.; Pyrenees); Paludestrina protea (Gould) (388° C.; south- 
ern California); Fluminicola merriami Pilsbry and Beecher (36° C.; 
Nevada); Jryonza clathrata Stimpson (36° C.; Nevada); Physa acuta 
Draparnaud (338° to 35° C.; Pyrenees); Planorbis corneus (Linneus) 
(34° C.; Italy); Melanoides tuberculata (O. F. Miiller) (32° C.; Algeria) ; 
Melanopsis jordanica Roth, M. premorsa (Linneus), and Neritina sp. 
(82° C.; Palestine); Theodoxus fluviatilis (Linneeus) (32° C.; Italy); ete. 
A few of these, such as Bythinella thermarum and Melanopsis etrusca, 
appear to be restricted to thermal springs. Most of them, however, are 
forms of species found elsewhere at a normal temperature. ‘Thermal 
waters are usually very poor in oxygen, especially when they issue from 
boiling springs. On the other hand, they often show a concentration of 
salts dissolved (carbonate of lime, silica, sodium salts, arsenical com- 
pounds, etc.) much above the normal. As a rule, both of these factors 
influence the nature of their fauna much more than the increased 
temperature. 

There are a number of hot springs in the Belgian Congo, notably in 
Katanga,! and it would be of great interest to know whether any of the 
local aquatic snails have become adapted to them. Those which the 
junior author visited contained no mollusks. Volcanic eruptions may 
sometimes temporarily raise the temperature of the water so as to kill 
off all life. This happens periodically in the northern part of Lake Kivu, 
where lava-flows have been known to bring the water near boiling point, 
causing the death of quantities of fish. This peculiar condition may be in 
part responsible for the exceedingly scant molluscan fauna of that lake. 

In those parts of the Belgian Congo where the alternating wet and 
dry seasons are very pronounced, the aquatic mollusks, with the excep- 
tion of those that inhabit permanent rivers and larger lakes, must be 
able to stand the severe drought. When the rains are at their height 
inundations are liable to flood extensive level areas and the floods then 
carry many aquatic snails far away from their permanent haunts. Inthe 
succeeding dry season the waters gradually retreat and extreme arid 


IMatthieu, F. F. Les sources thermales du Bas-Katanga.’ Ann. Soc. Géol. Belgique, 
Publ. Relat. Congo, (1912-1918), pp. 10312 Pla wens : eae 
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conditions may then prevail in a country which a few months before was 
practically flooded. The mollusks left stranded by the drought eventu- 
ally die, unless they be able to bury themselves deep enough in the mud 
or to withstand prolonged desiccation by tightly closing the operculum.! 
We shall have occasion to point out some interesting adaptations to 
periods of drought and temporary aérial life, in describing the molluscan 
life in the swampy plains of the Upper Lualaba. 

The physical nature of the bottom of the water is of considerable 
importance in the life of aquatic snails and mussels. Thus, in the Belgian 
Congo it may be observed that the species of Lymnexa, Planorbis, .and 
Physopsis, prefer shallow ponds in the savanna country or even pools of 
water that accumulate in depressions of rocks and are partly filled with 
aquatic plants, so that the muddy bottom is rich in decaying vegetable 
matter. Lanzstes and Pila are particularly abundant on the oozy mud of 
papyrus swamps. Many of the smaller Melanoides frequent the spits of 
shifting sand in the larger rivers, where they usually bury themselves a 
little below the surface of the sand. On the other hand, the bars of muddy 
silt near the quiet shores of shallow rivers are the peculiar habitat of most 
Congo Mutelide and Unionide. The Etheriide prefer a stony substra- 
tum on which to encrust themselves in oyster-fashion, and consequently 
are met with in rapids and falls? In a similar habitat many species 
of Potadoma and certain Bulimus keep in the crevices of the rocky ledges. 
Finally, the clear, torrential streams of more rugged, mountainous 
country nourish the peculiar smaller Amnicolide, such as Lobogenes of 
Upper Katanga, and Spheriide, which live among the fine pebbles of 
the gravelly bottom. } 

An interesting case is offered by certain Unionide for which the 
presence of coarse gravel bars under swift water, at moderate depth, 
appears essential for the egrly development of the mussel. In North 
America Isely* has shown that in several species the parasitic stage of 
the glochidium is followed by an early juvenile condition, when the small 
mussel is attached by a byssal thread to a pebble of immersed gravel 
beds, under a fairly swift current. He believes that such juvenile mussels 


1The most remarkable adaptation of a fluviatile snail to periodically arid conditions is that exhibited 
by the South American ‘‘ Ancylus” moricandi d’Orbigny which in the Bolivian Chaco covers the open- 
ing of the shell almost completely with a calcareous, convex septum, apparently part of the shell and 
leaving but a small opening at one end. See Nordenskiéld, E. 1903. ‘Ueber die Trockenzeitanpassung 
eines Ancylus von Siidamerika.’ Zool. Anzeiger, XXVI, pp. 590-593. Also H. A. Pilsbry, 1914, Proc. 
Ac. Nat. Sci. Philadelphia, LXV, (1913), pp. 668-671. ; 

2The much distorted shape of the valves of Etheria appears to us due rather to the irregular shape of 
their substratum, and not to the mechanical action of swift currents as Simroth (1890 .Zool. Anzeiger, 


XIII, p. 662) suggests. : hah Rae Pi 
vB. ae Toll. ‘Preliminary note on the ecology of the early juvenile life of the Unionide. 


Biolog. Bull., XX, pp. 77-80. 
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as drop from fish in shifting sand and silt, die soon, being unable to fix 
themselves. It is quite possible that this explains the practical absence 
of Unionide over considerable stretches in the larger rivers of the Central 
Congo basin where gravel bars and stony situations are practically absent. 
The Unionide appear to be replaced there by the Mutelide. Unfor- 
tunately, the life-history of the African Unionide is still completely 
unknown. . 

The preferred habitat of each species is, of course, not due exclusively 
to the physical nature of the bottom, which moreover is itself the result 
of the movements, depth, and volume of the water. In shallow ponds or 
puddles and in muddy swamps the water is stagnant and there is usually 
abundance of aquatic vegetation so that much decaying matter is mixed 
with the mud, favoring the development of lower alge on which certain 
aquatic mollusks feed by preference. In the larger rivers the current is 
very slight near the banks so that thick deposits of alluvial matter are 
formed; mountain streams, on the other hand, have swift-flowing waters 
rapidly carrying away all alluvial matter except coarse gravel, and the 
mechanical force of the water reaches its maximum in the rapids and 
cataracts, which are an extremely characteristic feature of all the head- 
waters of the Congo basin.!. The mechanical action of the current not 
only regulates the distribution of the several species that inhabit a river 
system, but in some cases it may modify the morphological features of 
the shell.2 In the North American Jo fluviatilis the smoother forms occur 
in the upper reaches where the current is stronger. while the spinose 
varieties are found farther downstream in more quiet water.? Simroth 
has similarly sought to explain by differences in the rapidity of the current 
the occurrence in the rapids of the Congo of two forms of £. elliptica: 
the smooth form (typical elliptica; mut. nidus hirundinis Simroth) being 
the one of more quiet situations; the spinose form (var. tubzfera Sowerby; 
mut. tubulifera Simroth), the one of swift currents.t Whether this is 
actually the case has been disputed, as the two forms have been found 
associated 


1According to T. J. Headlee (1906, Biolog. Bull., XI, pp. 305-318), the physical character of the 
bottom is the most potent factor in regulating the distribution of fresh-water mussels in small lakes. 

“See Jordan, H. 1881. ‘Kinfluss des bewegten Wassers auf die Gestaltung der Muscheln aus der 
Familie Najades Lam.’ Biol. Centralbl., I, pp. 392-399. 

March, Margaret C. 1911. ‘Studies in the morphogenesis of certain Pelecypoda. (1) A preliminary 
note on variations in Unio pictorum, Unio tumidus and Anodonta cygnea.’ Mem. Proc. Manchester 
Litt. Phil. Soc., LV, 2, No. 8, pp. 1-18, 1 Pl. 

_ Sell, H. 1906. ‘Einfluss des bewegten Wassers auf die Gestaltung der Muscheln aus der Familie 
Unionide Flem.’ Nachrichtsbl. Deutsch. Malakoz. Ges., XX XVIII, pp. 38-44, 64-68. 
if ®Adams, C.C. 1900. ‘Variation in Jo.’ Proc. American Assoc. Adv. Sci., 49th Meet., pp. 208-225, 
S. I-XXVII. 

1915. ‘The variations and ecological distribution of the snails of the genus Jo.” Mem. Nation. 

Ac. Sci., Washington, D. C., XII, 184 pp., 61 Pls. 


4Simroth, H. 1980. ‘Ueber einige A‘therien aus den Congo-fallen.’ Zool. Anzeiger, XIII, pp. 662- 


664 (also 1894, Abh. Senckenberg. Naturf. Ges., XVIII, 3, pp. 273-288, 1 Pl.). 
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In most of the larger lakes the extent and volume of the water, freely 
exposed to the action of the wind, result in the production of formal 
waves that break against the rocky shore or roll in surf-fashion over the 
beaches. Only types of mollusks that can solidly adhere to the rocks or 
possess other devices to withstand successfully the assaults of the waves, | 
can thrive in such an environment and this factor has undoubtedly had 
its share in shaping the individuality of the lake faunee. Even in smaller 
bodies of water the volume and depth appear to influence the size as well 
as the number of species of mollusks. It has been shown experimentally 
that the size of the shell in Lymnza stagnalis varies directly in proportion 
to the volume of the water in which it lives... Whether this is a general 
rule in nature appears nevertheless somewhat dubious, though in many 
cases the largest specimens of certain species were obtained from fair- 
sized rivers or ponds. In North America, Ortmann concludes from his 
study of correlation of shape and station in fresh-water mussels: 


‘Certain Naiades change their shape along the course of one and the same 
river in such a way that, (1) the more obese (swollen) form is found farther down 
in the large rivers, and passes gradually, in the upstream direction, into a less obese 
(compressed) form in the headwaters; (2) with the decrease in obesity often an increase 
in size (length) is correlated; (3) a few shells which have, in the larger rivers, a 
peculiar sculpture of large tubercles, lose these tubercles in the headwaters. The 
question arises: what is the meaning of these changes in shape? No positive conclu- 
sion is as yet possible, chiefly for two reasons: first, that there are only some species 
(and comparatively few), in which this law is observed, while others positively do not 
show it; and in the second place, that, although the size of the stream undoubtedly 
is connected with this phenomenon, we do not know whether size alone is the essen- 
tial factor, or whether additional factors belonging to those constituting the small- 
stream community are responsible.’” 

Grier found that Unionide from Lake Erie were as a rule smaller, had 


broader growth-lines, brighter colors and more polished epidermis, and 
were thinner than the same species or closely allied forms from the drain- 


age of the upper Ohio.’ 
It has also been claimed that the number of genera and species of 


mollusks in each of the great lakes of Central Africa is directly propor- 
tional to the size of thelake. Thisinteresting question will be taken up later. 
RAs a pdr x inrie ge we) hcp adh ie eR ane Sah eee eed 


- 1Willem, V. 1896. ‘Observations sur la respiration cutanée des Limnées et son influence sur leur 
croissance.’ Bull. Ac. Sci. Belgique, (8) XXXII, pp. 563-577. Willem’s experiments seem to indicate 
that neither volume nor exposed surface of the water are the important factors regulating growth, but 
the amount of oxygen present in the water. See also F. C. Baker, 1911, Chicago Ac. Sci., Special Publ. 


No. 3, . 47-51. Sa aS : 
: 2A Me, Ortmann. 1920. ‘Correlation of shape and station in fresh-water mussels (Naiades).’ Proc. 


American Philos. Soc., LIX, pp. 269-312, map. ; 

3See a series of papers on this subject by N. M. Grier: 1920, Ann. Carnegie Mus., XIII, pp. 145-182, 
Pls. 1-111; 1920, American Midland Naturalist, VI, pp. 211-243, Pls. 1-111, and pp. 247-285; 1922, op. 
cit., VIII, pp. 129-148. Also G. H. Ball. 1922, ‘Variation in fresh-water mussels.’ Ecology, III, pp. 


93-121. These publications contain extensive bibliographies. Further references are given by FPel- 


seneer, 1920, Mém. in-8° Ac. Sci. Belgique, (2). V, pp. 552-557. 
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The nature and amount of various solid substances in suspension, 
such as slit and humic matter, and of the chemicals in solution are fore- 
most among the environmental factors acting upon aquatic mollusks.! 
In the first place, many of these animals breathe through gills and even 
in the case of the pulmonates, cutaneous breathing is often quite active, 
so that the concentration of oxygen in the water is particularly important 
for survival and development.2 It has been shown that the effect of 
various concentrations of oxygen is modified by the hydrogen ions present; 
particularly the ill effect of a low amount of oxygen is increased by the 
high hydrogen ion concentration that accompanies it in water of low 
alkalinity. We have commented above upon the general deficiency of 
lime in the soils of the Belgian Congo and the consequent ill effects upon 
terrestrial mollusk life. The superficial waters likewise show a very low 
concentration of lime. Spence notes that “the ordinary river water (of 
the Congo) only contains 4 to 5 grains of solids per gallon and is almost 
like distilled water, except for the brown color of organic matter.’ This 
scarcity of lime probably explains why mollusks are represented by so 
very few species and individuals over large stretches of the rivers, not- 
ably in the low, forested part near the equator, between the mouth of 
the Aruwimi and that of the Ubangi. Here the lack of lime in solution is 
accompanied by extreme acidity of the water due to an abundance of 
humic and decaying vegetable matter carried in colloidal suspension. 
That, in contrast, some of the great lakes offer a profusion of snails and 

mussels may be explained by a higher concentration of lime compounds 
- due to active evaporation without much dilution by outflow.6 From a 
very careful experimental study of the effects of environment upon the 
growth of the North American Lymnzxa columella Say, H. 8. Colton 
concludes that calcium salts in the water, particularly calcium sulphate, 
seem to be on the whole beneficial to the growth of the shell.6 More- 
over, the abundance or scarcity of lime in solution affects the various 
species of fluviatile mollusks quite differently, as justly pointed out by 


1K}. Dupont |1891, Bull. Ac. Sci. Belgique, (3) XX, (1890), pp. 559-566] believes that the poverty 
of the Congo basin in fluviatile mollusks is due in the first place to the abundance of silt carried in sus- 
pension which, upon entering the organs of the animals, has a deleterious effect upon their functions. 

See Willem, V. 1896. ‘Observations surla respiration cutanée des Limnées et sur son influence 
sur leur croissance.’ Bull. Ac. Sci. Belgique, (3) XXXII, pp. 563-577. 

8See Shelford, V. E. 1923. “The determination of hydrogen ion concentration in connection with 
fresh-water biological studies.’ Bull. Illinois Nat. Hist. Survey, XIV, Art. 9, pp. 379-395. 

_ 41923, Journ. of Conchology, XVII, p. 19. 

_ 5 Many examples of the direct effects of varying concentrations of lime upon fluviatile mollusks are 
given by Pelseneer, 1920, Mém. in-8° Ac. Sci. Belgique, (2) V, pp. 573-575. §.G. Rich (1915, Science, 
N.S: XLII, pp. 579-580) has described Unio complanatus Dillwyn var. mainensis, with horny and some- 
what flexible valves covered with a very thick epidermis, from a pond on granite gneisses in western 
Mame, yucrethe wate oe totally destitute oflime. 

olton, H.S. - Some effects of environment on the growth of Lymnxa columella Say.’ Proc. 
Ac. Nat. Sci. Philadelphia, pp. 440-448. ‘ i di i 
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J. W. Taylor. Some European species, he notes, ‘‘as Unio margaritifer 
and Neritina fluviatilis, appear able to extract the necessary lime 
carbonate to form thick and heavy shells even from the waters of granitic 
districts, whilst other species, as Ancylus fluviatilis, under similar condi- 
tions seem unable to do so, their shells being unusually delicate and thin.’’! 

Most aquatic mollusks respond readily to relatively slight changes 
in the concentration of mineral matter, especially sodium chloride, affect- 
ing the osmotic pressure of their tissues. Some species, such as the Lym- 
nxa, Planorbis, and Bulinine, can apparently not stand in nature even a 
comparatively slight and gradual increase in salinity and consequently - 
they are but seldom found near the mouths of the rivers. Others, how- 
ever, show a much greater plasticity: thus, at the mouth of the Congo 
one finds several species of Lanistes under highly brackish conditions, 
sometimes associated with typically marine forms; yet they have un- 
doubtedly been derived from species inhabiting the fresh waters of the 
interior of the Congo basin.? In this connection it is of interest that the 
junior author has found Lanzstes nsendweensis* in a decidedly brackish- 
tasting stream near Kiabwa, about 75 kilometers south of Ankoro. The 
reverse process of marine species becoming gradually used to brackish 
conditions is observed at the mouth of the Congo and of the other African 
rivers. In the interior of the African continent sodium and potassium 
chloride are usually scarce and generally absent from flowing and stag- 
nant water. In some of the larger lakes where evaporation is very rapid 
and little or no outflow takes place, salt accumulates and their water is 
more or less brackish. Lake Kivu is peculiar in the very high concentra- 
tion of magnesium salts. 

It is unfortunate that analyses of the water of the Congo have been 
but rarely made. The data obtained in the Nile are nol applicable to the 
Congo system, since none of the head-waters of the Nile* run through 
swampy, rain forest areas such as occupy the equatorial parts of the 
Belgian Congo. It is much more likely that the water of the Congo may 


11894-1900. ‘Monograph of the land and freshwater Mollusca of the British Isles. Structural and 
general volume.’ (Leeds), p. 79. ; he? 

2Eixamples of fresh-water mollusks that have become adapted to more saline conditions are given 
by Pelseneer, 1920, Mém. in-8° Ac. Sci. Belgique, (2) V, pp. 506-507 and 570-571. | Melanoides tuber- 
culata occurs in highly brackish lakes of northern Africa, where it sometimes lives with Cardiwm edule. 

3Recorded as L. bourguignoni by Dautzenberg and Germain (see p. os) a 

40, Chadwick and B. Blount found that the water of Lake Victoria contains 0.185% of mineral 
matter (25.13% of which was Na, 6.96% Ca, 7.61% SiOz, and 1.92% Fe2O3). For comparison, we may 
quote the mean of 34 analyses of the water of the Miami River at Dayton, Ohio (the salinity of which is 
about mid-way between the extremes for waters of the Ohio River system): total salinity: 0.279%, 
11.04% of which is Na, 16.10% Ca, and 5.89% SiOz. These figures and those given for the Amazon in 
the text are taken from F. W. Clarke, 1920. ‘The data of geochemistry.’ U.S. Geol. Surv. Bull. 695, 
pp. 79, 91, and 105. The same author states (p. 106) that in the water of the Nile 10.36% of the dis- 
solved solids is organic matter, while this figure increases to 15.03% in the Amazon, to 24.16% in the Rio 


Tapajos, and to 59.90% in the Uruguay River. 
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be compared to that of the Amazon River: between the Narrows and San- 
tarem this is quoted by F. W. Clarke as having a total salinity of 0.059%, 
1.94% of which is Na, 21.12% Ca, and 18.80% SiOz; while at Obidos 
above the mouth of the Tapajos River the total salinity is 0.037%, 
4.24% of which is Na, 14.69% Ca, and 28.59% SiO» A noteworthy 
feature of these tropical superficial waters is the high proportion of 
silica. In certain of the tributaries of the Orinoco and Amazon, which 
are colored nearly black by organic matter—a condition also met with 
in some of the equatorial affluents of the Congo—the water does not 
contain over 0.016% of mineral matter and lime is practically absent. 

The corrosion so commonly observed on the fresh-water shells, 
especially Melaniidze, Mutelide, and Unionide of the Congo, has not yet 
been satisfactorily explained. Some of the older authors! believed that, 
in some cases at least, it was started by the attacks of other mollusks in 
their craving for lime. This can, however, hardly be the cause of the 
deep corrosion at the beaks of most Unionide and Mutelide, which are 
well hidden within the mud. In their case, Clessin? attributes the corro- 
sion to the chemical action of the soil in which they are embedded, 
although he admits that the periostracum must first be removed in some 
way. He also calls attention to the fact that the shells of certain species 
are much more resistant than others. More likely though, for snails at 
least, the direct action of certain dissolved chemicals, especially of free 
carbon-dioxid, must be incriminated.’ According to Cooper, Bulimus 
(= Bythinia) and Lymnea that are forced to live in brackish water some- 
times have their summit eaten away.* It may be observed that in the 
estuaries of the African rivers some of the Melaniide (especially Pachy- 
melania fusca) and Cerithiide often are very heavily decollated, but the 
phenomenon is by no means general. It has also been suggested that the 
corrosion is induced or at least activated by the work of certain micro- 
organisms (confervaceous algee) which are known to live in the calcareous 


1, Sauley. 1851. ‘Note sur l’Ampullaire cil d’A A llari Aa ; 
Conch, Tn p mmon (Ampullaria effusa Lamarck).’ Journ. de 
ischer, P. 1852. ‘Note sur l’érosion du tét chez quel illes fluviatil ivalves.’ 

Be Conch. ith Bc ane aa, quelques coquilles fluviatiles univalves.’ Journ. 
2Clessin, S. 1871. ‘Die Corrosion der Siisswasser-bivalven.’ C denzbl. Zool. Mi : 
Regensburg ERY, Bere orrespondenz oo iner. Ver. 
3See Grier, N. M. 1920. ‘On the erosion and thickness of shells of the fresh-w & 
Nautilus, XXXIV, pp. 13092. ells o e fresh-water mussels.’ The 

Shrubsole, G. WN 1886. ‘On the erosion of certain fresh-water shells.’ Journ. of Conchology, V, | 
pp. 66-71. According to this author the shells are corroded in water that contains less than 4 grains of 
lime per gallon and then has a high proportion of carbon-dioxid in solution. 

Moynier de Villepoix, R. 1892. “Recherches sur la formation et l’accroissement de la coquille des 
Mollusques.’ Journ. Anat. Physiol. Paris, XXVIII, pp. 461-518, 582-674. 

“Cooper, J.E. 1910. ‘Note on decollated shells.” Journ. of Conchology, XIII, p. 14. 
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matter of living shells.! The problem is evidently rather complicated and 
will require further investigation for a satisfactory solution. 

Fresh-water snails and mussels of stagnant or slow-moving water in 
the Belgian Congo are usually covered with a thick and very adherent 
coat of brownish substance, consisting mainly of hydroxide of iron. It 
appears to be deposited by the action of several bacteria belonging to the 
genera Cladothrix, Spirophyllum, Siderocapsa, Leptothrix, and Crenothriz, 
which are also responsible for the production of brown flocks or strings in 
water.2 These bacteria absorb ferrous carbonate in solution in the water — 
and redeposit the iron later as ferric hydroxide. Other species of Creno- 
thrix precipitate pure white to yellowish white oxid of aluminum or 
brown to almost black oxid of manganese. These bacteria “occur chiefly 
in ground waters and only grow with rapidity when the dissolved oxygen 
is lacking, or nearly so, and when the special salts are present which they 
precipitate. The presence of much organic matter seems to favor the 
growth, but the two former conditions are absolutely necessary. The 
absence of light and the presence of carbonic acid in the water are also 
usual conditions and seem to favor growth.’ 

When there is a plethora of calcareous matter in the water the shells 
may become covered with a heavy deposit of limy matter, often in the 
form of tufa. This is sometimes found on the exposed end of Unionidee 
that live partly buried in the bed of rivers or ponds, but is seldom the 
case in the Belgian Congo. The free ends of the Tanganyikan Iridina 
spekii are usually encrusted with a growth of alge in which grit is em- 
bedded. Algee of various. kinds, as well as fresh-water sponges, often 
overgrow the fluviatile mollusks and completely mask the true colors and 
minute, characteristic sculpture. In order to observe these it is necessary 
to clean them with a weak acid, preferably with a saturated solution of 
oxalic acid. The shells of Planorbis are sometimes coated all over with 
diatoms. 

We now come to a brief examination of the ecological relations of 
fresh-water mollusks to other organisms. These animals feed, as a rule, 
upon vegetable matter, mainly microscopic forms of life, such as diatoms, 


INoll, F. C. 1882. ‘Micrococcus conchivorus (Vorlaufige Mitheilung).’ Zoolog. Garten, XXIII, 
pp. 156-159. Attributes corrosion to the attacks of a unicellular alga, Micrococcus conchivorus. 

Wedl, C. 1859. ‘Ueber die Bedeutung der in den Schalen von manchen Acephalen und Gasteropo- 
den vorkommenden Canale.’ Sitz. Ber. Ak. Wiss. Wien, Math. Naturw. KI1., XX XIII, (1858), pp. 
saa Meg: ped Flahault, C. 1889. ‘Sur quelques plantes vivant dans le test calcaire des Mol- 
lusques.’ Bull. Soc. Bot. France, XXXVI, pp. exlvii-clxxvi. 


° 


2An excellent account of the iron depositing micro-organisms is that of Ellis, D. 1919. ‘Iron Bac- 


ia.’ , xix-+179 pp., 5 Pls. ; : 
teria, ape. ‘2° New species of Crenothrix (C. manganifera).’ Trans. Amer. Micr. Soc., 


XXIII, pp. 31-39, Pl. x. 
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Infusoria, Desmidiacez, and other lower alge. In the absence of these, 
they also attack higher aquatic plants and Lymnza is said to be particu- 
larly fond of duckweeds (Lemnacez).? The muscular gizzard of Lym- 
nza usually contains much sand and it appears from H. 8. Colton’s® 
observations that, unless such fine grit is present, the snail is unable to 
feed upon higher aquatic plants. There are among the fresh-water 
snails but very few normally carnivorous species, such as V2zviparus, 
which, according to Geyer,* explores the mud with its snout in search of 
worms. Certain species, however, take to an animal diet under abnormal 
conditions. Lymnzxa, Planorbis, and Physa have heen repeatedly ob- 
served feeding upon meat or, in captivity, attacking other mollusks or 
their own eggs.® | 

Interesting coenobiotic relations exist between most mussels of the 
family Unionide and certain fishes. In this family the larva, known 
as glochidium,® is enclosed within two minute shells furnished with 
strong hooks by means of which it fastens itself to the body of a fish. 
These larve are emitted in slimy masses by the mother mussel, when they 
sink to the bottom and remain resting on their dorsal side, with the 
valves gaping upward and a long filament (usually regarded as a byssus). 
streaming up into the water above them. If a fish comes within reach 
they close and open the valves violently and rapidly so as eventually to 
grasp the surface of their host. The glochidium then remains attached to 
the gills or fins of the fish for a number of weeks, enclosed in a sort of 
cyst, consisting of the epithelial cells of its host.’ Certain species of fish 


i, eas H. 1898. ‘Siisswasserschnecken als Planktonfischer.’ Forsch. Ber. Biol. Stat: 
on, VI, p. ? 
es O. 1907. ‘Planktonalgen als Molluskennahrung.’ Arch. Hydrobiol. Planktonk., II, 
pp. —361. 
Allen, W.R. 1914. ‘The food and feeding habits of freshwater mussels.’ Biolog. Bull., X XVII, 
pp. 127-146, Pls. 1-111. 
Churchill, E. P., and Lewis, Sara I. 1924. ‘Food and feeding in fresh-water mussels.’ Bull. U. 
S. Bur. Fish., XX XIX, (1923-24), pp. 439-471, 9 Pls. 
‘ ae H.M. 1875. ‘Ueber den Darmkanal einiger einheimischen Gastropoden.’ (Stras- 
ourg). 
81908, Proc. Ac. Nat. Sci. Philadelphia, p. 424. 
*Geyer, D. 1909. ‘Die Weichthiere Deutschlands.’ (Stuttgart), viii +116 pp., 3 Pls. 
Bes He an account of such cases by Pelseneer, 1920, Mém. in-8° Ac. Belgique, Cl. des Sci., (2) V, pp. 
‘ 6The glochidia found in fresh-water mussels were at first believed to be independent parasitic organ- 
isms of these mollusks. C. G. Carus (1832, ‘Neue Untersuchungen iiber die Entwickelungsgeschichte 
unserer Flussmuschel.’ Nova Acta Ac. Nat. Cur. Dresden, XVI, 1, 87 pp., Pls. 1-1v (first showed that 
they were the embryos of Unionidae. 
7This curious development of the early stages in the Unionide was first discovered in Anodonta by 
Forel, F. A. 1867. ‘Hinige Beobachtungen tiber die Entwicklung des zelligen Muskelgewebe. Bei- 
trige zur Entwicklungsgeschichte der Najaden.’ (Wiirzburg), 40 pp., 3 Pls. 
See also Faussek, V. 1903. ‘Parasitismus der Anodonia-Larven.’ Mém. Ac. Sci. St. Pétersbourg, 
&Cl. Sc. Phys. Math., (8) XIII, No. 6, pp. 1-141, Pls. vim (in Russian). ; 
Le Févre, G., and Curtis, W. C., 1910. ‘Reproduction and parasitism in the Unionide.’ Journ. 
Exper. Zool., [X, pp. 79-115. 
Surber, T. 1913. ‘Notes on the natural hosts of fresh-water mussels.’ Bull. U. 8. Bur. Fish., 
XXXIT, (1912), pp. 101-116, Pls. XXIX-XXXI, 
Howard, A.D. 1914. ‘Experiments in propagation of fresh-water mussels of the Q uadrula group.’ 
U.S. Bur. Fish. Doc. No, 801, 52 pp., 6 Pls. This author credits Leydig with the first discovery of the 
parasitism of the larvee of fresh-water mussels upon fish, evidently through confusion with the reverse 
parasitism of young fish upon Unionide (see below). 
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appear to be specific distributors of particular species of unionids, but 
others are mere accidental or occasional hosts. The ecological peculiarities 
of the fish distribution must therefore necessarily be of importance to 
that of the Unionide. On the other hand, certain fresh-water fish deposit 
their eggs in living Unzo, where they develop into young fish between the 
gills. Although this curious fact was known since 1787 (Cavolini), it was 
apparently v. Siebold, in 1863, who first showed that the eggs commonly 
found in the European Unio pictorum belong to the fish Rhodeus amarus.1 

In the case of Unionidz with parasitic embryos there can be little 
doubt that their distribution over the various branches of a river system 
is actively aided by the migrations of fishes that act as their hosts. 
Although most of these fresh-water mussels move about quite freely in 
later life, it would appear from Isely’s experiments with marked speci- 
mens that they migrate but little and probably but seldom far from the 
point where the embryos were dropped from the fish. Their movements 
seem to be prompted mainly by the selection of a sufficient depth of 
water, which is essential to optimum development.” 

It has been noticed many times that certain snails and small mussels 
appear suddenly in newly dug wells, cisterns, or ponds, far away from 
other fresh-water or in localities where these mollusks were entirely 
unknown before.? It is generally admitted that in such cases they were 
brought in accidentally by birds, to which they had become 
attached either as young or in the egg stage, or more rarely fixed 
to the legs of water beetles. Water fowl are probably more likely 
to carry mollusks and their eggs than other animals and Cawston* 
attaches a great importance to wild ducks as conveyors of snails 
that may act as intermediate hosts for flukes. Indeed, the gelatinous 


1See Noll, F.C. 1869. ‘Bitterling und Malermuschel.’ Zoolog. Garten, Frankfurt a.M., X, pp. 
257-265, Pl.; 1870, op. cit., XI, pp. 237-238. : } 

2Isely, F. B. 1914. ‘Experimental study of the growth and migration of fresh-water mussels. 
U.S. Bur. Fish. Doc. No. 792, 24 pp., 3 Pls. ‘ 

3A number of examples are discussed by Kew, H. W. 1893. ‘The dispersal of shells.’ (London), 
xiv +291 pp. 

See also for the dispersal of mollusks by other animals: | 

Cockerell, T. D. A. 1921. ‘The dispersal of snails by birds.’ Nature, CVIII, pp. 496-497 (Balea 
perversa adhering to the plumage of birds, probably by means of a sticky slime). 

Ramsden, C. T. 1914. ‘The bobolink (Dolichonyz oryzinorus) as a conveyor of Mollusca.’ The 
Auk, N.S., XXXI, p. 250 |live Succinea riisei (Pfeiffer) hidden among the feathers of migrating birds, 
in Cuba]. 

ee W.L. 1914. ‘Birds transporting food supplies.” The Auk, N.S., XXXI, pp. 404-405. 
Presents some evidence tending to show that birds hide mollusks on purpose among their feathers, so as 
to carry with them a supply of food. The upland plover, Bartramia longicauda, was several times found 
by G. E. Beyer in Louisiana, with 20 to 40 snails of the genus Physa concealed among the under wing 
feathers, while the stomachs always contained a number of crushed shells of the snail. 

Tomlin, J. R.leB. 1910. ‘The dispersal of shells by insects.’ Journ. of Conchology, XIII, p. 108. 
Observed a bumble bee in England flying with : Potamias elegans attached to its hind tarsus which was 

mly wedged between the shell and the operculum. 
” Tevken J. W. 1884. ‘Ducks transporting fresh-water clams.’ The Auk, I, pp. 195-196. 

Sage, J. H. 1895. ‘A Sora caught by a mussel.’ The Auk, XII, pp. 297-298. 

Ganong, W.F. ‘Do young loons eat fresh-water clams?’ The Auk, XIII. pp. 77-78. 

4Cawston, F.G. 1921. ‘Wild birds a cause of the spread of bilharzia infection.’ Journ. Trop. Med. 


Hyg., XXIV, pp. 109-110. 
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ege-masses of Lymnxa, Planorbis, Bulinus, and Physopsis may 
possibly adhere to the feet or to the bill of aquatic birds. Such acci- 
dental conveyance by birds is, however, hardly possible with species that 
fix their egg capsules firmly to stones, water plants, or other shells, or 
that are viviparous. The distribution of such species over different 
hydrographic basins can in most cases be explained only on the basis of 
present or past connections between certain branches of these systems." 
Other fluviatile mollusks are carried about by the movements of the 
water, either at times of flood when they are swept over inundated areas 
and thus reach swampy depressions or even the head-waters of other 
rivers’; or else fixed on drift wood or buried in the vegetation of floating 
islands. At Leopoldville fair-sized masses of living vegetation, especially 
papyrus and grass, are commonly seen at the season of high water, 
being swept down the cataracts of the Congo River. 

Fresh-water mollusks are not more free of internal and external 
parasites than other animals. The most important of these are certain 
worms, especially trematodes, which infest certain organs as ‘* sporocysts’ 
and ‘‘cereariz,”’ larval stages which eventually migrate to another host 
in order to become adult. When these worms are present in large 
numbers they may cause the death or sterility of the molluscan host. 
They even occur in fresh-water mussels,* where they frequently become 
encysted in nacreous excrescences or in free pearls if they happen to 
penetrate between the mantle and the shell (Unio margaritifer, etc.).° In 
other cases they merely produce a discoloration of the nacre.® 

Among the external parasites the most interesting are certain 
aquatic mites (Hydrachnide) of the genus Unionicola Haldeman (= Ataa 
Fabricius).’ They are most frequently found in Unionide, often fixed 
on the gills, but some have been described from fresh-water snails. In 
some cases they may also become the center of a pearl growth.’ Leeches 
of the genus Glossiphonia Johnson (=Clepsine Savigny) sometimes feed 


This is illustrated in Europe and North America by the spreading of certain species along canals. 
connecting different hydrographic basins. 

*Many of the African rivers originate in swamps that flow to different basins. A well-known ex- 
ample is the region of Lake Dilolo which is drained by the Kasai to the Atlantic and by the Zambezi to. 
the Indian Ocean. 

_ 8A special chapter is devoted (pp. 87-96) to those parasites of snails that are of medical or 
veterinary significance. and 

‘Kelly, H. M. 1899. ‘A statistical study of the parasites of the Unionide.’ Bull. Illinois State 
Lab. Nat. Hist., V, pp. 399-418. ae 

Filippi, F.de. 1852. ‘Sull’origine delle perle.’ Il Cimento, Torino, I, pp. 429-437 (translated 
. by F. Kiichenmeister in Miiller’s Arch. Anat. Phys., 1856, pp. 251-268). 

1856. ‘Encore un mot sur la formation des perles.’ Miller’s Arch. Anat. Phys., pp. 490-493. 

SOsborn, H. L. 1898. ‘Observations on the parasitism of Anodonta plana Lea by a distomid 
trematode at Chatauqua, New York.’ Zoél. Bull., I, pp. 301-310. . 

Wolcott, R. H. 1899. ‘On the North American species of the genus Atax (Fabr. Bruz.’ Trans. 
American Micro. Soc., XX, pp. 193-259, Pls. xxvim—xxxu1; with full bibliography. 

8See Ktichenmeister, F. 1856. ‘Ueber eine der haufigsten Ursachen der Elsterperlen.’ Miiller’s: 
Arch. Anat. Phys., pp. 269-281. 
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on snails, often entering the pulmonary cavity of Lymnzxa.! Most other 
leeches, too, probably at times attack mollusks. 

Species of Hydra, or stalked Infusoria of the family Vorticellide 
(especially of the genus H’'pistylis Ehrenberg), occasionally become fixed 
upon the shell and it is believed that in some cases they are responsible 
for deformations or monstrosities.” | 

In an interesting paper Lundbeck? has recently shown that certain 
small Kuropean muscid flies of the family Sciomyzide live as larvze upon 
the contents of fluviatile snails, most probably attacking the live mollusk. 
His observations were made in Denmark where he found the pupa of 
Calobxa bifasciella (Fallen) exclusively in Lymnxa truncatula Miiller, 
closely attached within the aperture of the empty shell. The pupa of 
another species, Ctenulus pectoralis (Zetterstedt), occurs in Planorbis 
vortex (Linneus), sometimes a whole whorl away from the aperture. The 
third species, Ctenulus punctatus Lundbeck, was bred from several snails, 
most commonly from young specimens of Planorbis planorbis (Linneus), 
but also from P. albus Miller, young P. corneus (Linneeus), and Lymnzxa 
veregra. There have been a few other incomplete records of dipterous 
larve attacking fresh-water snails. * 

Certain aquatic Coleoptera, especially Dytiscide, prey freely upon 
fluviatile snails. In Europe Dytiscus marginalis Linneus is said to ‘prefer 
Lymnea stagnalis to other species,’ although accumulations of the shells 
of Planorbis corneus with the sides of the whorls bitten away, to allow of 
easy access of the animal, have been recorded as the work of this beetle.® 

Aquatic snails must be an important item in the food of many am- 
phibians, such as frogs and others that leave the water but for short 
intervals. Unfortunately, little definite information is available at 


1See E. J. |acquet]. 1885. ‘Sur quelques parasites des Lymnées,’ Echange, I, p. 2. 

Elliott, W. T., 1917, Proc. Malacol. Soc. London, XII, p. 307. ye 

2S3ee A. Brot, 1877, Ann. Soc. Malacol. Belgique, XII, Bull. Séances, p. xliii. 

Sykes, E.R. 1894. ‘Note on Limnea auricularia.’ Journ. of Malacol., III, pp. 34-36. 

Standen, R. 1899. ‘Remarks on the cause of abnormality in Planorbis spirorbis.’ Journ. 
Conchology, IX, pp. 216-217. : 

3Lundbeck, W. 1923. ‘Some remarks on the biology of the Sciomyzide together with the descrip- 
tion of a new species of Ctenulus from Denmark.’ Vidensk. Medd. Dansk Naturh. Foren., LXXVI,, 

. 101-109. 
oi 4Pelseneer |1920, Mém. in-8° Ac. Sci. Belgique, (2) V, pp. 79 (fig. 24), 115 (fig. 79), and 584] figures: 
the larval tube of a ‘“‘ Chironomus”’ fixed upon the outside of the shell of Physa fontinalis and claims that 
this larva is responsible for a reduction of the digitations of the mantle edge and even for a bifurcation of 
the posterior end of the foot. From what we know of the habits of chironomid larve, itis very unlikely 
that this was a case of true parasitism. Larvee of Chironomus sp. were also recorded by K. H. Barnard 
(1911, ‘Chironomid larvee and watersnails.’, Ent. Monthly Mag., XLVII, pp. 76-78) as living in the 
mantle cavity of Lymnza peregra, in England, but this case too needs verification, especially with regard 
the feeding habits of the larva. 

P Van iene T. 1919. ‘Insect larve destroying Physa.’ Nautilus, XX XIII, pp. 71-72. Records 
finding in Iowa dead Physa integra Haldeman enveloped in what was pronounced to be an insect case. 

5J. W. Williams, 1889, Science Gossip, p. 280. According to H. Blunck (1916, Zool. Anzeig., X' VI, 
p. 279) Dytiscus marginalis attacks every kind of aquatic animal that is not too swift or too small and 


icul dilection for mollusks. 
Sn ee Ww. 1894-1900. ‘Monograph Land Freshw. Moll. Brit. Isl., Struct. Gen. Vol.,’ (Leeds), 
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present on this subject. J.G. Nuedhart found that the food of the North 
American bullfrog, Rana catesbiana Shaw, consists mainly of insects and 
snails [at Saranac Inn, N. Y., all of one species: Physa heterostropha (Say)| 
and that the bulk of the snails eaten was greater than that of the insects 
of any single order. According to C. J. Drake,? gastropods (mainly 
aquatics: Goniobasis. Lymnexa, and Physa; also Zonitoides arbcreus) 
constitute 3 per cent of the animal food of the leopard frog, Rana pipiens 
Schreber, in Ohio, and were seen in 10 per cent of the 209 stomachs 
examined. Mollusks were found in small numbers in the stomach of all 
five species of Rana of the Belgian Congo examined by Mr. G. K. Noble 
(see table, p. 473) and it is most likely that in this case they were aquatic 
snails, although they were not identified. 

Mollusks form a substantial part of the food of fish, asis well brought - 
out by J. W. Taylor’: 

“The beneficial effect of water-snails as nourishing food, especially for trout, is 
shown by the rapid growth of fish placed in streams or ponds in which mollusks 
abound. The ravages of fish amongst mollusks are not, however, confined to such 
species as disport themselves more or less actively at the surface or amongst the 
vegetation, but is also carried on amongst the minute mud-loving Pzsidia, which 
in America have been shown to be an important food of the Whitefish [Coregonus 
clupeiformis (Mitchill)]. The Gillaroo trout, which lives in the Irish loughs, and other 
famous breeds also, subsist chiefly upon mollusks which give them the exquisite 
flavour which has rendered them so famous and prized by epicures. Specimens of the 
‘Gillaroo trout have been caught gorged to repletion with Bithynia tentaculata and 
other fresh-water species, and the remarkable and peculiar thickening of the stomach- 
wall of this trout has been attributed to the fact of shelled snails forming so large a 
part of its diet. The eel is another rapacious devourer of the Mollusca, as many 
‘as 350 shells of Valvata piscinalis,.in addition to those of other species, having been 
obtained from the stomach of a single eel. The barbel has been noted as having a 
special predilection for Valvata piscinalis and also for Spherium corneum, and many 
fish, and more especially gold carp, regard Physa fontinalis as a choice and delicate 
morsel, while the roach is tecorded to feed even upon the eggs of the various species.’? 

The examination of the contents of the stomach of fishes obtained © 
from natives may furnish the collector with valuable specimens. In this 
fashion the junior author secured some of the peculiar melanians that 
inhabit Lake Moero. 

Aquatic birds are probably the most destructive enemies of fluviatile 
snails and mussels and some species appear to be almost restricted to that 
diet.* Shore birds, such as wagtails (Motacilla), dipper (Cinclus aquaticus 


11905, N. Y. State Mus. Bull. 86, p. 12. 

21914, Ohio Naturalist, XIV,'p. 263. 

31894-1900, OD. Cit. D. 419 

4Attention was called eis (p. 531) to the curious habit certain birds have of concealing live 
snails in their plumage. 
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Bechstein), water-rail (Rallus aquaticus Linneeus), heron (Ardea cinerea 
Linnzus), etc., prey extensively upon them in Europe. The heron will 
even fish up Anodonta and fly into a tree, breaking the shell against the 
-branches. It is claimed that the hooded and carrion crow (Corvus cornix 
Linneus and C. corone Linnzeus) also feed upon this mussel, carrying 
them to a considerable height to let them drop on the ground and thus 
easily reaching the animal in the broken shell. Domestic ducks are such 
efficient snail-hunters that they may clean out a pool in a surprisingly 
short time. Cawston has called attention to the practical absence of 
snails near Port Elizabeth, South Africa, in ponds where domestic ducks 
were kept, these birds thus being very helpful in the control of blood- 
flukes (see p. 96). The white-headed stilt of Australia, Himantopus 
leucocephalus Gould, was found by Cleland to include species of Bulinus 
in its diet.} | 7 | | 

It is generally known that the snail-hawk or everglade kite, Rost- 
rhamus socrabilis (Vieillot), of tropical and subtropical America, feeds 
exclusively upon aquatic snails mainly of the genus Pomacea. The 
lengthened, excessively acute claws are well adapted to catching hold of 
the slippery, smooth shell, while the upper bill forms a strongly arched, 
nearly circular hook on which the snail can be spiked. H. Lang? has 
recently described how this bird manages to extract the mollusk from the 
shell. At Georgetown, British Guiana, Rostrhamus mainly gathers 
Pomacea dolioides (Reeve), which it secures in the claws of one foot. 
“The hawks then perch on one foot and with the other quietly hold the 
snail in such a manner that it can emerge from the shell. The birds make 
no attempt whatever to extract it by force, but watch for the voluntary 
extension of the animal beyond the aperture of the shell. With that 
propitious moment comes the next step inthe drama. Quick as a flash 
the hawk’s bill pierces the snail apparently back of the operculum. It 
happens so rapidly that one is not able to clearly follow the operation. 
As a further step the snail, now spiked upon the beak, is instantly pushed 
up to the middle of the upper bill from which it stands off like a bump as 
big as a large walnut. Then begins a second wait. Gradually the 
mollusk’s muscles relax. A few minutes later the snail-hawk vigorously 
shakes its head and before even the light, empty shell has reached the 
erassy ground Rostrhamus has swallowed its victim, operculum and all.”’ 
The extent of the depredations of Rostrhamus upon the snail colonies may 
be judged from the fact that over 2,000 empty shells were obtained below 


1 i Bull. No. 15, Dept. Agric. New South Wales, p. 46. x ; 
tom ‘Ampullarius and Rostrhamus at Georgetown, British Guiana.’ The Nautilus, 
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the habitual perching trees of the birds: these shells were not in the least 
injured, but the corneous operculum was always lacking. 

The North American subspecies of the snail-hawk, Hostrhamus 
sociabilis plumbeus Ridgway, has similar habits, as was frequently ob- 
served.! InSouthern Florida, the adult birds eat mainly Pomacea palu- 
dosa (Say) and also feed their young with the same snail. Another in- 
teresting American snail-eating bird is the northern courlan or limpkin, 
Aramus vociferus (Latham), of Florida, the Greater Antillesn, and the 
coasts of Central America. Thespecies most commonly eaten in Florida 
is Pomacea paludosa (Say). Mr. C. W. Johnson informs us that he ob- 
served a captive limpkin which was fed withthissnail. “The bird,” he 
says, was very skillful in removing the animal from the shell; none of the 
shells were broken, but the opercula were missing, evidently swallowed 
with the animal. The exact method used by the bird to remove the 
animal from the shell was not observed.”’? TheSouth American courlan, 
Aramus scolopaceus (Gmelin), has similar habits, as described by W. B. 
Barrows’: ‘They seem to feed almost exclusively on the large, fresh-water 
snail (Ampullaria) and the bills of many examined showed a perceptible 
lateral curve at the end, which I suppose is due to the constant wedging 
of the billin the apertures of these shells.” Wesuggest that this peculiar 
structure of the bill is a constant feature and probably an adaptation to 
a snail diet, like the recurved and drawn-out bill of Rostrhamus. 

We are under great obligations to Dr. J. P. Chapin for the following 
notes on the molluscan food of African birds. 

“Tt might naturally be supposed that mollusks would furnish an 
abundant food supply for the aquatic birds of Africa, yet this is far from 
being the case. There seems, indeed, to be only a single species with a 
specialized diet of mollusks, namely the open-bill stork, Anastomus 


lamelligerus.* Africa has no snail-hawk, and mollusks form such a small 


‘Scott, W. E. D., 1881, Bull. Nuttall Ornith. Club, VI, p. 16. 

Bailey, H. B., 1884, The Auk, I, p. 95. 

Wayne, A. T., 1895, The Auk, XII, p. 366. : 

Nicholson, D. J. 1926. ‘Nesting habits of the everglade kite in Florida. The Auk, XLIII, pp. 
62 67, Pls. 11-1v. 

*See also Pearson, T. Gilbert, 1917, ‘Birds of America,’ I, p. 201. 

81884, The Auk, I, p. 277. Observations made along the Lower Uruguay River. 

*Another group of birds which specialize in eating mollusks are the oyster-catchers, genus Hxema- 
topus, family Charadriide. They are confined for the most part to the sea coasts, but the Palearctic 
Hzmatopus ostralegus ostralegus Linnzeus occasionally migrates to central Africa, and I collected one at 
Avakubi on October 3, 1913. Its stomach, however, contained only insects and a millipede. 

Along the coasts the oyster-catchers live very largely upon marine mollusks. Last summer in the 
Pearl Islands, off Panama, we collected three Hematopus palliatus Temminck, and Dr. Van Name gave 
me the following report on their stomach, contents: 

Stomach No. 1. 21 operculate mollusks. 

Stomach No. 2. 5 large operculate mollusks. 

5 small mollusks. 
2 small crabs of family Pilumnide. 
Stomach No. 3. 1 large operculate mollusk. 
4 small mollusks. 
_ _lcerab, family Pilumnide. 
_Asecond species of Hematopus, H. moquini Bonaparte, probably occurs at the mouth of the Congo, 
for it is a South African bird that ranges north—so it is said—to the Gaboon. Its feeding habits are said 
to be the same as those I have indicated for H. palliatus. |J. P. Chapin.] 
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proportion of the food of other birds feeding in the water that their 
capture would appear hardly more than incidental. The gastropods and 
other Mollusca which we found and noted in examining the stomachs 
of birds collected in the Congo were not preserved, as in most cases they 
seemed too badly damaged to serve as specimens for the malacologist, and 
we did not appreciate the interest of securing the scientific names of the 
species eaten. Consequently, we can only list them under very general 
terms, with some mention of the size. 

‘“‘In the case of some of the rails it seems Acesn NOR whether all 
the snails they had eaten were truly aquatic species, since we know that 
the birds feed only along the margins of watercourses, and often on dry 
land as well. Certain of the rails, on the other hand, are known to feed 
on the land and have been discussed before in connection with the terres- 
trial mollusks. 

“The number of species of birds of which we made rough stomach 
examinations in the Congo is probably about 550. Careful consultation 
of this mass of notes reveals only 40 species where mollusk remains were 
discovered, and in four of these the remains consisted of dead shells or 
bits of shell, which may have been swallowed to aid in triturating the 
food, in lieu of grit or pebbles. Only the following nine species of birds 
may be regarded as having eaten living aquatic mollusks. 

“ Anastomus lamelligerus lamelligerus Temminck. Where we did most of our 
work, in the Ituri and Uele districts, the open-bill stork is only a bird of passage 
and not abundant. From present information it seems that the species nests in 
marshes well to the south of the equator, on the Shire, Zambesi, and upper Lualaba 
rivers, toward July and August (the dry season). None have been known to nest in 
the equatorial forest belt, or in the open countries to the north of it, though birds that 
seem to be migrants have been reported in the Sudan from December to May and 
June. Such birds, migrating northward, could profit by the low level of the northern 
rivers at the time of their visit; but many also remain behind upon the breeding 
grounds. . 

“Among our five specimens, only three had food in their stomachs. One had 
extracted the soft parts (feet and gills) of 65 fresh-water mussels, and yet 
had swallowed just one small bit of shell. The other two had been feeding on large 
fresh-water snails of the genus Pila, ten being the largest number in one stomach; 
and while they had avoided swallowing any pieces of shell, they seemed less careful 
about the opercula, of which a few had been ingested. In a specimen collected at 
Kongolo on the Luabala, Mr. H. C. Raven tells me, he found one small snail in the 
stomach with the shell still attached, though chavelgetdi This seemed to be due to its 
small dimensions, the length being only about a half inch. 

“ About Lake Kisale, where this bird is abundant, its food consists very largely, 
according to Dr. Bequaert, of another snail of the family Ampullariide, Lanzstes 
procerus. Instead of pulling the animal out of its shell with the pincer-like top of the 
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bill, the bird first crushes the shell between its mandibles. Dr. Bequaert observed 
this procedure by captive birds. In fact the gaping form of the beak is plainly the. 
result of constant wear on the tomia, using up the horny sheath of the mandibles, 
and exposing a deep fibrous layer which forms a sort of brushy pad and tends to give a 
firmer grip on the smooth shells. The curved outlines of culmen and gonys, together 
with the greater hardness of the sheath in those regions, are responsible for the meeting 
of the mandibles at their tips. : 

“The shells of fresh-water mussels are probably too stout to be crushed in the 
beak of Anastomus, for such competent observers as Heuglin and B6hm have stated 
that the bird brings them out to the bank, allowing them to lie there until they open 
of their own accord. Although the open-bill has been said to eat. other aquatic ani- 
mals, and even insects, there can be no question as to the preponderance of mollusks 
in its diet. | 

“ Hagedashia hagedash nilotica Neumann. The hadadah ibis is primarily an 
insect feeder, probing in the mud with its long bill; and I have found as many as 18 
mole-crickets in a single stomach. Heuglin has described it as feeding on snails, but 
in the few stomachs we examined the only molluscan remains consisted of a single 
fragment of shell. 

‘‘ Pteronetta hartlaubt (Cassin). Ducks are so scarce, in all the forested districts 
of the Congo, that evidence as to the proportion of Mollusca in their food is hardly 
satisfactory. Hartlaub’s teal is the one duck characteristic of the region; and of the 
ten stomachs examined, six held only coarse sand, with no identifiable food remains. 
Of the four remaining birds, one had eaten 24 aquatic insect larve (mainly of dragon- 
flies, some about two inches long); another, similar larve plus 8 fresh-water snails 
with hard conical shells; a third had taken a spider, a shrimp, and two tiny bivalve 
mollusks; and the fourth many small seeds. 

“Of the seven other species of Anatidez we collected, only 18 individuals were 
secured, none of which had any mollusk remains in the stomach. 

“Himantorns hematopus whitesidei Sharpe. The large brown wood rail of 
Congo forests is hardly a bird of aquatic habits, and I am in doubt whether the small 
snails we found in the stomach of one individual were water-living forms. Six other 
birds were examined without our finding any sign of mollusks, five stomachs contain- 
ing varied insect remains, and two some hardshelled yellow seeds. 

“Camirallus oculeus Hartlaub. This second wood rail is little more aquatic than 
the preceding. In three stomachs examined we found pebbles, small snails (in two 
cases),.slugs (in one), a small crab, a green caterpillar, and other insect remains. So 
far as it goes, the evidence shows a considerable proportion of molluscan food. 

“Podica senegalensis senegalensis (Vieillot). The finfoot seldom if ever dives, 
and is not a fish eater. In the seven stomachs we examined there were invariably 
remains of insects (beetles, a green grasshopper, a dragon-fly larva, and wings of a 
dragon-fly). One of the birds had also eaten a small crab, another 2 snails, small 
shrimps, and a millipede. 

“Charadrius hiaticula Linneus. Only a migrant to tropical Africa: The stomach 
of a ring plover taken at Faradje in the Upper Uele district was found to contain 
many freshly hatched flies, a small beetle, several tiny clam-like bivalves, a very 
small snail, and a millipede. | 

“Tringa ochropus Linneus. The green sandpiper is another migrant from 
Eurasia. One of the two stomachs we examined held pieces of mollusk shell, whereas 
the other had pieces of fresh-water shrimps and insects. 
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“Actophilus africanus (Gmelin). In two stomachs of the lily-trotter I noted 
small seeds and small bits of stone in both cases, one held in addition a small snail 
with conical shell. This bird may be expected to eat many tiny mollusks, provided 
they live close to the surface of the water.” 

Several of the North American ducks devour considerable quanti- 
ties of shails along the sea-shore as well as in ponds, as may be seen from 
the following figures taken from a recent paper by Mabbott!: 

Chaulelasmus streperus (Linnzus): but 2.15 per cent of the food is animal and 
three-quarters of this is mollusks, chiefly Neritina virginea. 

Mareca americana (Gmelin): 6.77 per cent animal food, 6.25 per cent being snails. 

Netiron carolinense (Gmelin): 4.57 per cent animal food, 3.59 per cent being 
snails (Physa, Neritina, and Planorbis). 

Querquedula discors (Linnzeus): 29.47 per cent animal food, 16.82 per cent mol- 
lusks and also eggs of snails. 

Querquedula cyanoptera (Vieillot): 20.14 per cent animal food, 8.69 per cent 
mollusks. 

Dajfila acuta (Linnzeus): 12.85 per cent animal food, 5.81 per cent mollusks. 

_ In North America the muskrat [Ondatra zibethica (Linneus)] 
although normally herbivorous, often subsists, in a great measure, upon 
the flesh of river mussels (Unionide). According to A. W. Butler,? this 
happens mainly in winter and early spring, when suitable vegetable food 
is scarce. Nevertheless this rodent when abundant in a locality may be- 
come the principal enemy of the mussels. Thus, Headlee believes that in 
Winona Lake, Indiana, Anodonta is confined to the deeper water at the 
edge of sandy and gravelly banks, beyond reach of the rodent. F. C. 
Baker also writes that in the Big Vermilion River, Illinois, ‘‘the presence 
of the muskrat is attested by the number of piles of opened mussel shells, 
the animals of which have provided this animal with many a meal. In 
these muskrat piles have been found the shells of many species that are 
rare or difficult to find alive in the streams.”’ + There has been some specu- 
lation as to just how the muskrat contrives to open the living mussel, 
considering the strength of the adductor muscles that lock the two valves. 
A. W. Butler believes that this is done in three ways. In species which 
withdraw the foot very slowly, the rodent may insert its paws or long 
teeth between the valves and tear them asunder.’ In others the teeth 
may cut a sufficient opening to secure the animal by pulling the valves 
apart. For the heavier mussels, however, he says: “The only way in 


|_iMabbott, D.C. 1920. ‘Food habits of seven species of American shoal-water ducks.’ U. S. Dept. 
Bull. 862, Prof. Pa p. 1-67, 7 
eke ihe A. W. T1885. ' Observations o1 on the muskrat.’ Amer. Naturalist, XIX, pp. 1044-1055. 
*"Headlee, T. J. 1906. ‘Ecological notes on the mussels of Winona, Pike, and Central Lakes of 
Kosciusko County, Indiana.’ Biolog. Bull., XI, pp. 305-318, Pl. x11. 


41922, Ili Biologl. Monogr., VII, 2, p. ‘18. 
a S. pee ae acc pe the muskrat opens the Unio.’ Journ. Trenton Nat. Hist. Soc., No. 1, 


p. 8) claims that he actually saw the animal insert its claws into the shell and then pull the valves apart. 
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which I éan see the muskrat could obtain the body of one of these larger 
mollusks is by leaving the animal out of the water until it becomes weak 
or until it dies, when the valves could be easily separated.”? A. G. Apgar 
found that when the Unzo is traveling along, its foot projects a half inch 
or more from the lower side of the shell. If, while the foot is in this, its 
usual, condition, the two valves be pinched, the foot will be caught 
between the closing shell; if the pinching be continued for a half or three- 
quarters of a minute, the animal, probably from the pain produced, be- 
comes paralyzed and unable to make use of the adductor muscles. Now, 
if the shell is released, it will fly open about one-half inch, and can easily 
be torn entirely open. The strength needed to keep the foot from being 
drawn into the shell is not great, being far less than that of the jaws of 
the muskrat.!. The procedure has, it would seem, not been observed 
with the muskrat itself. It is of some interest that shortly after its recent 
introduction into Bohemia (1906) this animal has taken to feed partly 
upon European unionids.? 

In Europe rats and otters destroy large quantities of fluviatile mol- 
lusks and they have been known to break through the ice in order 
to reach this prey. We ‘know of nomammal in Africa, excepting 
perhaps the otters, that selects fluviatile mollusks as food. They are, 
however, relished by the natives of many tribes, especially Etheria, 
Ligerva, and certain large Mutelide (A spathariawissmanni, A.sinuata, etc.). 

In densely settled parts of Europe and North America sewage from 
the cities and waste products of certain industries emptied in large - 
quantities in the rivers, have practically wiped out aquatic molluscan 
life in many districts. On the other hand, the pearly Unionide are fished 
for the manufacture of buttons and this industry has grown so much 
within the last thirty years in the valley of the Mississippi that several 
of the more valuable species are nearing extinction.‘ 


Mollusk Fauna of Stagnant Water 


Open, shallow pools of small size are in the Belgian Congo the pre- 
ferred habitat of Lymnza natalensis undussumz, Physopsis africana, and 
certain species of Planorbis. These snails are found in the savanna 


Sa a a Ee Era ie a en 
‘Apgar, A.C. 1887. ‘The muskrat and the Unio.’ Journ. Trenton Nat. Hist. Soc., No. 2, pp. 58— 
ae Strassen, O. z. 1914. ‘Brehms Tierleben.’ 4th Ed. Saugetiere, II, (Leipzig and Vienna), 


ey 3Lawson, A. K. 1921. ‘Limnza stagnalis destroyed by rats.’ Journ. of Conchology, XVI, 5, p. 
“48mith, H. M. 1899. ‘The mussel fishery and pearl-button industry of the Mississipni Rj : 
Bull. U. 8. Fish Comm., XVIII, (1898), pp. 289-314, Pls. txv-txxxv. ere. 

Some researches are at present (1923-1924) being carried on in the Belgian Congo in order to find a 
new supply of pearl-button mussels, but from what we know of the unionid fauna of that district they 


~ are not likely to prove very productive. 
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country in shallow depressions which may completely dry up after the 
rains, when the mollusks either bury deep in the mud or survive only in 
the larger, permanent ponds. Such collections of stagnant water are 
usually abundantly provided with aquatic vegetation, especially green, 
thread-like confervoid alge. In the peneplain of the northern Uele 
district, at the divide of the Congo and Nile basins, water often stagnates 
in the depressions or crevices of granitic outcrops, especially of the 
flattened type known as ‘‘whaleback.”’ Such a pool on granitic rock is 
shown in Plate LXII, figure 2, from a photograph taken near Yakuluku, 
close to the Congo-Nile divide, in October, 1911. At that time of the 
year, toward the close of the rainy season, water is in abundance and 
consequently the vegetation is quite luxuriant. During the dry season, 
however, most of these ponds gradually disappear, although water is to 
be found all year round in some of the deeper crevices. J. W. Taylor! 
remarks that the shells of the Lymnexx ‘inhabiting tropical and sub- 
tropical countries are said to be usually much more constant and uniform 
in sculpture, as well as in size and shape, than their congeners from more 
northern districts; and their texture is also finer and smoother on the 
whole than that of species living in the colder regions.”’ This statement 
is well borne out by an examination of Congo specimens. The generally 
thin, fragile, and translucid texture of the African Lymnzxe is evidently 
due to the scarcity of lime in the water of these granitic pools. Such 
small collections of stagnant water contain no operculate snails, but one 
should look there for minute Pelecypoda, such as Spheriwm and Pisidium. 

Near the edge of the rapids and falls, which, as we shall see later, 
frequently interrupt certain stretches of the rivers, there are usually 
between the rocks small pools of stagnant water, renewed at intervals 
by the rise of the stream. Such pools probably offer the greatest variety 
of aquatic snail life of any habitat within our territory (except the 
shores of certain lakes). Plate LXIV, figure 1, gives the aspect of the 
rocky shore of the Congo River, at Stanley Falls, about a mile above 
Stanley ville, in August, 1909, that is at the season of lowest water. The 
following species were all obtained in the water puddles of that 
locality, and many of them were extremely abundant. 


Physopsis africana var. Melanoides kisangant congo 
Lanistes nsendweensis Potadoma ignobilis 
i procerus langi y ponthiervillensis 
4 grawert bc é; mut. spoliata 
Pila congoensis Cleopatra langi 
‘ microglypta fe cara 
Melanoides wagenia Corbicula radiata 


RRS irae er ner A en ei eMC NR a Eo 
11894-1900, ‘Monograph Land Freshw. Moll. Brit. Isl. Struct. Gen. Vol.,’ (Leeds), p. 71. 
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Since large stretches of country within our territory are level, shallow 
depressions permanently filled with water and more or less overgrown 
with aquatic plants are extremely common. Such swamps are of several 
types according to the nature of the vegetation, in relation with the 
depth of the water, altitude, nature and concentration of dissolved sub- 
stances, etc. Sometimes they are so-called mixed swamps, with a rather 
varied flora of hygrophytes (grasses, sedges, marantaceous reeds, Hriocau- 
lonacexe, Melastomacee, etc.), rarely with Sphagnum. A typical example 
of a mixed swamp is shown in Plate LXIII, from a photograph taken 
near Vankerckhovenville, in the northeastern Uele district, April, 1912. 
The groves of wild date-palms (Phenix reclinata) here shown are quite 
characteristic of this environment. Near the margin of these swamps 
there are also thorny bushes of Mimosa asperata. More commonly, 
however, one or a few species of plants predominate in the African 
swamps, such as cattail (Typha): or papyrus (Cyperus Papyrus). 
The papyrusswamps (Pl. LXII, fig.1) are especially characteristic of all 
savanna regions of tropical Africa. They may occupy patches of only a 
few feet square in the quiet backwaters along the banks of rivers or cover 
certain alluvial plains over hundreds of square miles. The huge papyrus 
sedge, or Egyptian bulrush, grows 5 m. to 6m. high, the culms being about 
3 inches thick at the base. The rootstocks, often as thick as the wrist, are 
so densely matted together that they form a moving carpet, over which 
it is possible, with some care, to walk. Beneath it the water may be many 
feet deep and the bottom of the swamp is a thick layer of oozy, decaying 
vegetable matter. The swamp is often fed by springs and in addition the 
carpet of plants rises and falls with the variations of water level, during 
and after the rains. A good idea of an African papyrus swamp is conveyed 
by Plate LXII, figure 1, from a photograph taken near the sources of the 
Duru River, east of Yakuluku. This picture incidentally shows also the 
generally level condition of much of the Congo-Nile divide, a state of 
affairs not without importance for the Dee day dispersal of Ethiopian 
fresh-water mollusks. 

Perhaps due to the abundance of decaying vegetable matter, most 
African swamps nourish relatively few species of mollusks. Yet one finds 
here the largest. of all fresh-water gastropods, namely most of the species 
of Pila and the Lanistes of the subgenus Meladomus. Pila leopoldvillensis, 
which lives in the mixed swamps near the shores of Stanley Pool, is one 


of the biggest of known Ampullartidee and consequently of all fresh- . 
water snails. 
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The most interesting swamps of the Belgian Congo are those of the 
valley of the upper Lualaba, between the confluence of the Lubudi 
and that of the Luvua. The Lualaba flows here in a wide, rift-like depres- 
sion, known as the ‘‘Graben of Upemba,”’ which is at present filled with 
deep, alluvial deposits. Apparently the whole depression was covered by 
a lake at some rather recent period. Nowadays the valley, some 40 
kilometers wide and some 200 kilometers long, forms a low, swampy 
plain almost completely under water toward the end of the rainy season. 
The Lualaba winds its way through this plain between very low banks, 
which either form narrow levees or in many places are hardly defined. 
On either side, beyond the levees, there are extensive papyrus swamps 
surrounding numerous lagoons of open water of all sizes and shapes, the 
largest being Lakes Upemba and Kabamba. These lagoons are usually 
connected with the Lualaba by means of narrow channels and are partly 
obstructed by floating islands of papyrus. All the lakes are very shallow, 
so that some of them can be hardly crossed with a canoe, and they have a 
bottom of oozy mud many feet thick. Lake Kisale differs from the 
others not only in its larger size, but also because it is traversed by the 
main current of the Lualaba, in one or more channels, which, however, are 
frequently choked by floating water plants. Near Kisale, the Lualaba 
receives the Lufira and Lovoi Rivers and it has been shown that when 
these two tributaries swell, the volume of water they pour into Lake 
Kisale is such that the Lualaba upstream is forced back through the side 
channels into the many lateral lakes and swamps. At the height of the 
rainy season the surrounding alluvial plain itself is for the most part 
inundated. When the level of Kisale begins to drop at the beginning of the 
dry season, the water gradually recedes and during the succeeding months 
the smaller lakes flow into the Lualaba, thus regulating the water supply 
of that river.!. The whole alluvial area of shallow lakes near Kisale is 
the counterpart on a smaller scale of the ‘‘sudd”’ swamps of the upper 
Nile, near the junction of the Bahr-el-Ghazal and the Bahr-el-Jebel. 
Ecological conditions are much the same in both regions, which accounts 
for many points of similarity in the fauna and flora. 

The shallow, muddy lakes and papyrus swamps offer an excellent 
habitat for certain fresh-water snails which sometimes occur in consider- 
able numbers, although they represent but few species. The follow- 
ing were obtained by the junior author in Lake Kisale: Plancrbis 
gibbonsi, Segmentina angusta, Bulinus forskali, B. lamellosus, Physopsts 


iSee Mauritzen, 1912. ‘Le probléme du lac Kisalé. Rectification du cours du Lualaba dans les 
marais du lac Kisalé.’ Revue Congolaise, II, pp. 388-391, Pl. xxxvi (map). 
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africana (probably subspecies globosa), Pila sp. (ovata?) Lunistes procerus 
langi, and Bulimus kisalensis. Of these, Lanistes procerus langi is by far 
the most common and most striking on account of its large size; it is 
the preferred food of the open-bill stork, Anastomus lamelligerus ‘Tem- 
minck, which is extremely abundant in this region, often living in colonies 
(see p. 537). Many of the swamp mollusks are during the rainy season 
carried by the rising waters much beyond the limits of pools and marshes, 
into the flood plain. With the coming of the dry season they congregate 
in the pools that fill the depressions, but these, too, finally evaporate and 
the whole plain becomes for five or six months one expanse of baked clay 
or sand, fully exposed to the glaring rays of the tropical sun. Under such 
conditions most of the snails left stranded in the pools undoubtedly die; 
but certain species appear to be able to stand this prolonged desiccation 
without injury. This is especially the case with Lanistes and Pila. 
Writing of the common Lanistes of Angola (perhaps wrongly referred to 
L. ovum), Morelet says: ‘‘ Mr. Welwitsch gives us, concerning this species, 
an observation which proves that life may remain latent for a consider- 
able length of time in the Ampullariide. When the lakes dry up during 
winter, or when the ponds are drained through irrigation, these gastro- 
pods bury themselves deep in the soil. One day our traveler picked up 
on the shore of one of these reservoirs, lumps of hardened mud which 
had been dug up and which contained several specimens of L. ovum. They 
were forgotten at Loanda in a dark room of his house and it was only 
two years later that he thought of soaking them in order to extract the 
animal they contained. But, much to his surprise, he saw several of them | 
return to life, leave the bowl in which they had been placed and crawl 
over the sides. Moreover, this persisting vitality is not the privilege of 
the Ampullariidee alone nor even of certain gastropods. Strange to say, 
some acephalous mollusks possess it to a similar degree, as shown by 
Rang’s curious observation of Anodonta chaiziana published by him in the 
Annales du Museum (1834, IV, p. 309).”! In the alluvial plain of the 
upper Lualaba live specimens of Lanistes procerus, tightly closed with 
the operculum, may often be found laying on the ground during the dry 
season. The Bulinus, Planorbis, and Lymnxex, however, do not appear to 
withstand drought to the same extent. Many of them die before they are 


rescued by the first rains; in some cases they may escape by hiding deep 
down in the mud.? 


11868, “Voy. Welwitsch, Moll. Terr. et Fluv.,’ ie 95." : 


*Planorbis spirorbis, in Kurope, is known sometimes to form a sort of epiphra i i 
’ i 1s 3 L C gm against evaporation 
and perhaps some of the Central African species do likewise. S : 
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Another interesting habitat of this region are the channels that 
connect the lagoon lakes with the main stream of the Lualaba. Their 
fauna is somewhat different from that of the surrounding papyrus 
swamps, for one finds here also Unionide and Mutelide. In the channel 
which serves as effluent to Lake Kabamba, near the village of Mulongo, 
the junior author obtained at the end of the dry season (October, 1911) 
the following species: Pila sp. (ovata?), Lanistes procerus langi, Vivi- 
parus unicolor, Cexlatura xquatoria, Aspatharia wissmanni, Mutela © 
rostrata, and M. iris. The mussels were all buried in the sandy bottom 
near the shallow banks. 


Mollusk Fauna of Flowing Water 


In many parts of the world the malacological faunz of fresh 
waters possess a certain degree of individuality. This remark applies 
not only to the main hydrographic basins, but in many cases it is found 
that certain tributaries possess their own species or that certain species 
are peculiar to the upper or lower reaches of a stream while they are 
totally unknown elsewhere. It would even appear that in some cases 
large and deep rivers, especially such with muddy waters, act as barriers 
preventing the interchange of species between their tributaries." What 
is more, the same species may vary in size and shape in the several tribu- 
taries of a river or even in different parts of the same stream. These 
modifications were, of course, due to the effect of environment, as we have 
explained in our introductory remarks on the ecological factors which 
influence molluscan life, the resulting changes becoming permanent owing 
to prolonged isolation. 

Faunistic differences between the several river basins are, however, 
but little apparent in Africa. In the flowing waters many genera and 
even certain species extend over immense areas, regardless of water- 
sheds. Thisis especially true for Lymnza, Planorbis, Bulinus, Physopsis, 
and some of the Mutelide and Unionide. Many described species in 
these groups are hardly separable or at any rate show extremely close 
affinities. In the case of the Etheriide, for instance, all recent authors 
are fairly agreed that Africa possesses but one protean species, the 
profound differences in shape being possibly due to direct action of 
the environment upon the individual and also in part to age. 

The fresh-water molluscan fauna of Africa is far more homogene- 
ous than that of the land, and the faunal subdivisions of the Ethiopian 
Region which we have discussed above (p. 479) have hardly any signif- 


1See Goodrich, C. 1921. ‘River barriers to aquatic animals.’ The Nautilus, XX XV, pp. 1-4. 
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icance for them. Only in the extreme south and west is there some 
peculiarity. The extensive Orange River system appears to possess the 
negative feature of lacking Ampullariide, Viviparide, Mutelid, and 
Etheriidz. The Melaniide are represented by a few Melanoides only and 
the Unionide by Unio (subgenus Cafferia). In the extreme west, in 
Upper Guinea, Saulea, Afropomus, and Potamopyrgus inhabit isolated 
Liberian streams and are not found elsewhere. Rhinomelania, Pachy- 
melania, Pseudogibbula, and the very distinct bivalve genera Hg:ria and 
Iphigenia are known only from the western coastal rivers and estuaries. 
Potadoma is practically restricted to the Congo basin and Lower Guinea. 
It is also of interest that the many genera evolved in Lake Tanganyika 
have not spread from that center, though affluents have brought the 
generally distributed Ethiopian genera into the lake. 

The general uniformity of the African fresh-water fauna is best 
accounted for by assuming that frequent and easy migrations have 
been possible between the various river systems. In the case of the Lym- 
neide, Planorbide and Spheriide mechanical transportation by ‘water 
birds may suffice to explain their wide distribution. But, it is extremely 
doubtful whether such a purely passive means of dispersal could have 
brought about the same result for the large Melaniidx, Unionide, Muteli- 
de, and Etheriide, especially for the viviparous species. It seems more 
reasonable to admit that they migrated actively to various parts of the 
continent. . 

There is fortunately plenty of geologic evidence to show (a) that 
during the Pleistocene there have been periods of extreme humid condi- 
tions in Africa, when the amount of rainfall, and consequently of super- 
ficial water, was considerably larger than nowadays; (b) that Africa has 
been undergoing a steady desiccation ever since the beginning of the 
modern epoch; and (c) that toward the end of the Pleistocene the limits 
of the hydrographic basins and watersheds were quite different from 
those prevailing at present. More in particular, there existed about that 
time a series of large lakes—quite apart from those that are now found in 
the depressions of the East African rift valleys, some of which may or 
may not have existed then, at least in their present shape. 

We have attempted to represent on Map 14 hydrographic condi- 
tions as they may have existed at some very moist epoch toward the 
close of Pleistocene times.!_ Although such a map is, of course, largely 
___t Phere have been several previdus attempts at similar cartographic reconstructions, notably those of 
achat, FV ppt 00 ted i Garaart Hele Pree eee gig enlom dune. 
spppee Cal dee Wg eat une Gn Een oer cn ie akon which wo 
existence of recent alluvial deposits—usually with Fresh sweeney tiolheks eae oe 


over large CONTINUOUS’areas, and next the topographical features of the countr It could il 
shown that the lakes drawn by the above-mentioned authors do not agree with ess two series he 
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hypothetical, we have as much as possible kept within the limits of well- 
established geologic and topographic observations. We have also kept 
in mind that these lakes must have been fed by rivers draining a suffi- 
ciently extended continental area from which the alluviums were 


eridian 0 of Greenwic 


Map 14. Hypothetical extent and distribution of lake and river basins on the 
African continent, toward the close of the Pleistocene. 


eroded that eventually filled them. Even so they appear rather exten- 
sive as compared with the size of the present African lakes, and pre-_ 
suppose a rainfall at least four or five times as heavy as nowadays. 
These late Pleistocene lakes have been shown as occupying the lower 
portions of closed continental basins to which many of the rivers flowed 
whose waters nowadays find an outlet to the sea. Such may have been 
‘actually the case for some of them. But even when they eventually 
obtained an effluent through capture by a coastal river, these lakes may 
have retained a considerable size for some time. It is probable that their 
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disappearance was mainly due to silting up, as shown by the thick alluvial 
deposits now found in the areas which they formerly occupied. For it 
must be remembered that many of the coastal effluents even nowadays 
flow through narrow and deep gorges where their course is more or less 
interrupted by rapids and falls. In the case of the Congo basin, for 
instance, we assume that the lower, central portion was occupied by an 
extensive, but relatively shallow, body of water, of which Lake Leopold 
II, Lake Tumba and Stanley Pool are the remnants. We have traced 
the limits of this ‘‘Congo lake’ at the present contour-line of 1,500 ft. 
(Stanley Pool is now 931 ft. above sea-level) and there are in the region 
of the cataracts where the lower Congo crosses the Crystal Mountains, 
many spots where such an altitude is reached right on the cliffs or steep 
hills that fringe the stream.! Quite apart from the tapping of these late 
Pleistocene lakes by coastal effluents, the gradual desiccation of the con- 
tinent—due to a climatic change—also contributed to reduce their size 
through increased evaporation and decreased inflow. Lake Chad, Lake 
Bangweolo, and Lake Ngami are vanishing evidences of former lacustrine 
basins and in the other areas similar, though smaller, remnants may be 
traced. : 

The gradual drying up of Africa has been frequently discussed of 
late and we do not intend to go at length into this subject.2,_ There can 


1The lowering of the region of the Crystal Mountains through erosion since the Pleistocene must also 
be taken in account in trying to gain an idea of the level which the Central Congo lake may have reached 
before it was connected with the Atlantic. 
*See Anon. (after R. Williams). 1907. ‘The,Okavango and theformer Lake Ngami.’ Geograph. 
Journ., London, XXX, pp. 440-441. 
Audouin. 1905. ‘Notice hydrographique sur le lac Tchad.’ La Géographie, XII, pp. 305-320. 
aera W. 1921. ‘The encroachment of the Sahara on the Sudan.’ Journ. African Soc., XX, 
pp. re : 
os Aah cee R. 1919. ‘La capture du Niger par le Taffassasset.’ Ann. de Géographie, No. 151, pp. 
—60. 
1921. ‘L’hydrographie ancienne du Sahara.’ C. R. Ac. Sci. Paris, CLX XII, pp. 457-460. 
1921. ‘Les changements de climat du Sahara pendant le quaternaire.’ C. R. Ac. Sci. Paris, 
CLIXXEL pp: G04-607. 
1921. ‘L’hydrographie ancienne du Sahara (Les conséquences biogéographiques).’ Revue 
Scientif., No. 8, pp. 1938-198, 1 map. 
1921. ‘Le probléme du desséchement en Afrique occidentale.’ Bull. Comité Et. Hist. Scientif. 
Afr. Occ. Franc., No. 3, pp. 353-369. 
Germain, L. 1909. ‘Recherches sur la faune malacologique de l’Afrique équatoriale.’ Arch. Zool. 
Exxpér, Gén,, XLI, pp. 1-195, Pls. 1-11 (see especially pp. 66-77). 
iy Hareer By L. 1917. ‘The desiccation of Africa.’ Journ. East Afr. Uganda Nat. Hist. Soc., VI, 
» Dp. toa v 
Hobley, C. W. 1916. ‘The alleged desiccation of East Africa.’ Op. cit., V, 9, pp. 4-16. 
Hubert, H. 1920. ‘Le desséchement progressif en Afrique occidentale.’ Bull. Comité Et. Hist. 
Scientif. Afr. Occ. Franc., pp. 401-467, Pls. -1v. 
Marquardsen, H. 1916. ‘Tschad-See und Bahr-el-Ghazal (Soro).’ Mitt. Deutsch. Schutzgeb., 
at Pe ew H. 1922. ‘S 
igeod, F. W. H. 1922. ‘Some notes on the Lake Chad region in British territory.’ G h. 
Journ. London, LX, pp. 347-359. 5 — 
Pellegrin, J. 1921. ‘Sur des otolithes subfossiles de poissons du Sahara méridional et leur signifi- 
entions C. a ae ed tage een pp. fae 
iercy, W. C. . ‘The fall of the Central African lakes: Lake Nyasa.’ Geogravh. ; 
London, X XVIII, pp. 641-643. ‘A Se hee 
Schwarz, E. H. L. 1918. ‘The progressive desiccation of Africa: the cause and the remedy.’ 
South African Journ. Sci., XV, pp. 139-178. 
1920. *The Kalahari or thirstland redemption.’ (Cape Town), vi-+163 pp., 14 Pls., 3 maps. 
__ 1921. ‘The control of climate by lakes.’ Geograph. Journ., LVII, pp. 166-174. 
Tilho, J. 1906. ‘Exploration dulac Tchad.’ La Géographie, XIII, pp. 195-214, map. 
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hardly be any doubt that there has been a gradual regression of super- 
ficial water in northwestern Africa, the region of Lake Chad and. central 
South Africa, while the accompanying climatic changes certainly affected 
hygrographic conditions in the remainder of the continent as well.! 
‘This happened at intervals, not only at the close of the last Pleistocene 
pluvial period, but even later and within historic times. 

That quite recently more humid conditions were general in Africa is 
of considerable zoédgeographic importance since it rendered possible 
migrations of fresh-water mollusks since the Pleistocene, that is, after the 
species were mostly differentiated in their present shape. There are many 
regions where the divides between the hydrographic basins run through 
old peneplains, so much degraded to near-level that the watersheds 
are hardly defined. The river systems are frequently separated by 
but a few feet of difference in level, while at times they are in direct 
communication either by means of seasonal swamps (as in the region of 
Lake Dilolo, where the upper Kasai is connected with the upper Zambezi) 
or even through a regular channe! (as in the upper Benue, where a channel 
to the Logone, an affluent of the Chari, is at times passable for canoes 
and leads from the basin of the Niger into that of Lake Chad). Assum- 
ing that rains were more abundant at the beginning of the modern epoch, 
such connections between the river systems must have been at times 
quite frequent and extensive, giving ample opportunity to the mollusks 
of migrating from one basin to another. | : 

Enough has been said to make it clear that, if in the following 
account we treat in succession the various river systems of the Belgian 
Congo, it is not because we regard them as faunistic entities. It merely 
appears to be the most convenient method of presenting the available 
data in orderly fashion. 

By far the greatest part of our territory lies within the hydrographic 
basin of the Congo. The waters of a narrow, but important strip of 
territory, in the extreme northeast, flow to the Nile; while most of those 
from the western half of the Lower Congo drain directly into the Atlantic. 


Coastal Rivers of the Belgian Congo 


The most important of these, the Shiloango River, forms the north- 
ern boundary of the Belgian Congo from Mt. Kiama (in about 13° 20’ 
E.) to the confluence of the Lubuzi, then flowing across the Portuguese 


1This 1 en the much ‘discussed question as to the cause of the regression of superficial water. 
It a Cane that it is actually due to a change in climate. Other authorities claim that it can be 
sufficiently accounted for by the gradual draining off through coastal effluents of the inland lakes, while 
deforestation, greatly hastened through the agency of man, reduces the quantity of rain-water that seeps 
through the soil. 
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Colony of Cabinda to Landana. Its southern drainage comprises the 
Mayombe, in Belgian territory, a heavily forested, hilly country; its 
main affluent is the Lubuzi with the Lukula as a tributary. Little is 
known at present of the mollusk fauna of the Shiloango basin, but it may 
well possess some peculiar types not found in the Congo basin and perhaps 
more closely related to those of the rivers of Gaboon. Recently Dr. H. 
Schouteden has obtained in the Lukula River and some of the smaller 
streams of the Mayombe, certain Melaniidee (Potadoma graptoconus and 
P. schoutedent) which are conspicuously different from those of the 
Upper Congo and more closely related to the species of Gaboon and 
Upper Guinea. 

The other coastal rivers of the Belgian Congo, such as the Moanda 
and the Kumbi, are very small; they are more or less connected by 
swamps or lagoons in the interior. Nothing is known of their mollusks, 
outside the estuarine forms. 


Congo River System 


The Congo River drains an area of approximately 3,690,000 square 
kilometers, the second largest hydrographic basin of the world (Map 15). 
This basin extends beyond the limits of our territory to include the drain- 
age of the Malagarazi River in Tanganyika Territory, much of North- 
east Rhodesia mainly drained by the Chambezi River, the northeastern 
portion of Angola drained by the headwaters of the Kasai, and a large 
part of French Equatorial Africa. Some of the western headwaters of 
the Sanga even reach into Cameroon. 

Most geographers consider the Lualaba as the upper branch of the 
Congo, which gives to the main stream a length of nearly 4,000 kilo- 
meters. ‘This would be much increased if we regard the Chambezi- 
Luapula-Luvua system as the true headwaters. Many of the tributaries 
are also long and sizable rivers. The course of the Congo and its affluents 
is quite peculiar: south, of 5° S. the rivers generally flow due north; 
but between 5° N. and 5° 8. their course is sharply deflected toward the 
west, the Congo itself forming near the equator a bow-like bend which 
reaches 2° N. and finally turns due southwest toits mouth. Of the south- 
ern affluents the Lomami alone keeps a south to north direction through- 
out its course. The northern portion of the basin is much less extensive 
than the southern part. Here the Ubangi and its upper branches, the 
Bomu and Uele, first follow the usual east-to-west direction ; but in 
about 19° E. the Ubangi curves southward with a rather abrupt bend and 
thus reaches its confluence a little south of the equator. 
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Map 15. Hydrographic map of the Congo basin and the adjacent river systems. 


The peripheral regions of the Congo basin are generally at an alti- 
tude of over 500 m. and in the southern and eastern portions frequently 
reach 1,000 m. and more. Much of this area is a fairly level or slightly 
hilly peneplain, occasionally interrupted by high plateaus (as in Katanga) 
or by moderately high mountains (as in the Crystal Mountains of the 
Lower Congo, the Bia and Hakannson Mountains of Katanga, etc.). 
On the level peneplains the streams are sluggish, though generally flowing 
within well-defined banks; but in truly mountainous country the head- 
waters are frequently swift torrents. The central portion of the basin, 
however, approximately between 3° N. and 4° S., 16° E. and 26° E., forms 
an almost level plain or flattened bowl rarely reaching 500 m. above sea- 
level. Were the rivers broaden considerably and become sluggish and 
shallow; their course is obstructed with many sand spits and mud banks 
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which eventually form islands. Thus the Congo itself in the equatorial 
bend reaches from 6 to 16 kilometers in width. Its shores are so low 
that they often are hard to define, especially at high water when much 
of the surrounding forest is inundated and almost the whole region 
between the Mongala and Tshuapa-Busira Rivers forms one continuous, 
* wooded swamp. The difference between the mean level of the Congo at 
Stanleyville and Leopoldville, a distance of over 1,500 kilometers, 
is less than 200 m. Between the mouth of the Aruwimi and that of the 
Ubangi, the stream flows through a maze of low islands, many of con- 
siderable size; that of Sumba, opposite the mouth of the Mongala, is 80 
kilometers long, while the neighboring island of Ukaturaka, the largest 
of all, has a length of 100 kilometers, but is separated from the mainland 
by only a narrow channel. Moreover, there are frequently broad ex- 
panses of open water, sometimes 500 m. to 2,000 m. wide. There can be 
little doubt that this central, swampy part of the Congo basin was 
formerly occupied by a vast fresh-water lake, which most probably per- 
sisted throughout the Pleistocene and was gradually drained off across 
the Crystal Mountains to the Atlantic. Lake Tumba, Lake Leopold 
II, and Stanley Pool may be regarded as the last remnants of this 
equatorial lake. | | 
The most interesting hydrographic feature of the Congo is the abrupt 
transition between the raised periphery or rim of the basin and its central, 
flattened bowl. A glance at the hydrographic map (Map 15) discloses 
that, after having traversed fairly level highlands, most tributaries 
suddenly enter a stretch of rapids, cataracts, or falls, where they drop 
rapidly from the level of the peripheral peneplain to that of the central 
bowl. The Congo itself does so, first in its upper part, the Lualaba, 
where it is frequently interrupted by reaches of rapids, and finally before 
reaching its estuary, when it forces its tortuous way across the peripheral 
rim in the district of the Cataracts. In this last, short stretch of 280 
kilometers, between Stanley Pool and Matadi, the total fall is about 274 
m., considerably more than in the whole distance between Stanley 
Falls and Stanley Pool. The abrupt transition from the peripheral 
peneplain to the equatorial bowl is especially well marked on the Kasai 
and its many affluents. Between 5° and 6° S., the course of all of them, 
with the exception of the Loange, is interrupted by a series of rapids. 
_ It has been shown that this belt of cataracts is due to a fault line which 
may be traced from the estuary of the Congo to the Upper Lualaba. 
The southern edge of this fracture is raised as a scarp about 200 m. above 
the country to the north. 
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Before reaching its mouth the Congo forms a broad and deep estuary, 
about 130 kilometers long, which begins below the rapids of Kasi, some 
5 kilometers above Matadi. The waters here’ do not merely follow the 
thalweg of a simple erosion valley, but they evidently fill a deep fracture 
gorge. The stream is on the average 70 m. to 125 m. deep, but the great- 
est depth is found between Malela and Banana where a sounding of 280 
m. has been reached; right opposite Matadi the river rapidly attains a 
depth of from 50 to70m. The gully is continued into the open sea for 
over 160 kilometers with depths as much as 1,200 m. below the general 
level of the sea floor. This fracture of the earth’s crust follows the 6th 
southern parallel and is supposedly the western continuation of the fault 
which we have mentioned above as causing the line of rapids and falls 
of the Kasai and its affluents between 5° and 6° S. The lower depths of 
this trough-like bay are occupied by nearly motionless sea water on top 
of which the fresh-water, being lighter, flows with increasing velocity, 
but decreasing depth; just within the mouth there are only a few feet of 
fresh-water. | rit 

Between Matadi and Boma the Congo still flows in one deep, wind- 
ing channel, 640 m. to 2 kilometers wide, between low hills, often with 
shallow, immersed stony ledges near the steep, rocky banks. The mala- 
cological fauna of this stretch, which is about 30 kilometers long, is 
practically unknown; yet the discovery of the peculiar littorinid snail 
Pseudogibbula duponti Dautzenberg on the immersed rocks near Vivi 
renders an investigation of this part of the river quite desirable. 

A little above Boma, the Congo enters much lower country, where it 
broadens into a huge, delta-like expansion with a number of islands. The 
first to be met with, Prince’s Island, Rocca, Sacra Baka, and Selonge, 
in the near vicinity of Boma, are rather high and hilly and contain a 
rocky core. Just below the fort of Skinkakasa, the river forms one broad 
expanse not interrupted by islands, the two banks being here at a distance 
of 4,720 m. Below that point, however, it widens again to a labyrinth 
of flat, alluvial islands, that of Mateba being the most considerable (32 
kilometers long and 4 to 7 kilometers wide). At certain points the distance 
between the right and left banks of the river reaches 18 kilometers. Some 
of the branches are very wide, but they are frequently interrupted by 
sand-bars and mud-flats. Zambi is situated about mid-way in this 
stretch, on the slightly hilly right bank of the river; the northern channel 
of the stream, between Mateba and the mainland, being here obstructed 
by a multitude of banks and alluvial, swampy islands. At Ponta da 
Lenha, about 45 kilometers from the ocean, the character of the low banks 
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changes once more; the tidal movements become very pronounced so 
that extreme brackish conditions prevail, resulting in the development of 
a peculiar mangrove vegetation. The current now keeps mainly to a 
central thalweg, forming one expanse of water 4 to 5 kilometers wide, 
On both banks, however, the mud-flats covered with mangrove forest 
(Rhizophora Mangle Linneeus) are cut up by numerous meandering 
bayous, so-called creeks, some of which are 4 to 8 m. deep. On the right 
bank the mangrove swamps thus extend to 12 kilometers north of the 
shore of the main river, the locality of Kunga, (Plate LX XV) being situ- 
ated at their extreme northern limit, where they are abruptly bordered 
by a raised, low table land. They are hardly less extensive on the 
southern shore, in Portuguese territory, where they are similarly bound 
in by a low plateau. The mouth itself of the Congo is 10 kilometers wide 
and is comprised between two narrow and low, sandy peninsulas. That 
on the southern, Portuguese shore is much the larger and broader and 
ends in Shark Point which encloses an interior harbor, Diego Bay, shelter- 
ing the port of San Antonio. On its seaward, western side it bulges out 
into the ocean, at Point Padrao (often misspelled Padron), where Diogo 
Cao (Diego Cam), the Portuguese navigator who discovered the Congo 
(or Zaire) about 1484, landed and erected a stone, thus claiming the Iand 
for the Portuguese Crown. Banana Peninsula, on the northern or Belgian 
side, is exceedingly narrow, in many places not over half a kilometer wide. 
It is nowhere more than 2 m. above high tide and at the equinoxes the 
flood from the sea frequently flows over it into Banana Creek. The 
peninsula ends in Banana Point, itself preceded by an extensive spit 
of sand and mud. 

The volume of water carried by the Congo is considerable. John 
Murray! estimated that its mean annual discharge into the ocean was 
419,291 cubic miles, making it second only to the Amazon. I+ has been 
calculated that at the season of greatest flood it pours 1,200,000 cubic 
feet of water per second into the Atlantic. This fact is mainly respon- 
sible for the current being still perceptible fully 50 kilometers out to sea, 
the greenish-yellow waters being distinguishable from the blue of the 
ocean. Factors of considerable importance to the life of fluviatile mol- 
lusks are the periodical rise and fall of the waters due to the seasonal 
distribution of the rains. This not only produces frequent changes in 
the depth, extent, and volume of the rivers as well as in the strength of 
the current, but it also influences the amount of silt carried by the water 


_ -Murray, J ohn. 1887. ‘On the total annual rainfall and the relation of rainfall to the annual 
discharge of rivers.’ Scottish Geogr. Mag., III, pp. 65— 
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and of foreign substances dissolved or held in suspension. When the 
waters suddenly rise, islets of floating vegetation may become detached 
from the banks and be carried downstream together with drift; and 
snails and mussels, or their eggs, may thus be spread over great distances. 

As the basin of the Congo extends far to the north and to the south 
of the equator, where, as we have explained above (p. 461), the rainy 
and dry seasons occur at different times of the year, the lower part of the 
Congo River has two seasons of greatest flood. Above the confluence 
of the Kasai, these come in May and November, that is to say, toward 
the end of the southern and northern rainy seasons. The Lualaba above 
Stanley Fallsis swollen during March and April, at the end of the rainy 
season in Katanga, and the difference of level with the lowest water is 
quite considerable, since in Upper Katanga the dry season (May to 
September inclusive) is extremely pronounced. The highest waters in 
the northern tributaries (Uele, Bomu, Ituri-Aruwimi, etc.) are observed 
in October-November; on the lower Ubangi somewhat later (December). 
The flood of the Kasai basin corresponds to that of the upper Lualaba 
(March-April). Its great volume of water, carried more directly to the 
Lower Congo than is the drainage of Katanga, tends to accelerate and to 
lengthen one of the periods of flood in Stanley Pool and below, where the 
highest levels are reached about December and April-May. At Stanley 
Pool the maximum rise of the water is about 5 m., but it varies much from 
year to year. Below the Cataracts, at Matadi, the difference in level 
between high and low water is still greater, 6 to 8 m. Farther down- 
stream it rapidly decreases, since it is neutralized by the action of the 
tides. At Boma it amounts to 3 m.; at the western extremity of Mateba 
Island to 1.8 m.; and at Mateba to only 0.9m. Yet the difference in the 
volume of fresh-water carried by the river at the several seasons is such 
that it must profoundly modify the degree of salinity in the estuary. 
Even within the zone of ‘brackish water the animals and plants are 
forced to adjust their metabolism to frequent and rather rapid changes in 
the concentration of mineral salts. With regard to the smaller tributaries 
of the Congo, it is generally true that the farther from the equator is the 
country they drain, the greater will be the difference between high and 
low water. 

From the foregoing general description it appears that the flowing 
waters of the Congo basin belong to four ecological types, each of which 
possesses a number of peculiar mollusks. | 

(1) The brooks and streams of the headwaters are small, often but a 
few inches deep and moderately swift. They generally flow over a 
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bottom of fine gravel and are but little obstructed by water-plants. Thus 
far, these waters have been but little investigated malacologically, 
although they may possess some forms of great interest. In Upper 
Katanga they have yielded a number of species not known elsewhere 
within our territory, as may be seen from the subjoined list. 


Lymnea natalensis Lanistes nsendweensis katanganus 
_ Planorbis adowensis “  ellipticus 

i costulatus 7 Bulimus kisalensis 
Segmentina kempr Lobogenes michaelis 
Physopsis africana globosa <i spiralis 
Burnupia caffra Melanoides anomala 

s alta Cleopatra dautzenbergr 

ze transvaalensis ‘<  nsendweensis 

2 kimiloloensis - a katangana 
Lanistes nsendweensis , Pisidium katangense 


Unionide and Mutelide are generally absent from these smaller 
streams. Planorbis costulatus, Segmentina kempi, Lanistes ellipticus, 
Bulimus kisalensis, Lobogenes michaelis, L. spiralis, Melanoides anomala, 
and Pisidium katangense are an interesting assemblage from the clear 
water of streamlets near Elisabethville, the smaller species actually 
living partly buried in the fine pebbles of gravelly bottoms, near the 
sources, as noted by their discoverer, Dr. Michael Bequaert. 

Sometimes these headwaters are interrupted by falls or rapids, such 
as those shown for the Lubumbashi River near Elisabethville on Pl. LX IX, 
fig. 2. Ecological conditions are then more like those of the cataracts 
of larger rivers, of which we shall have more to say later. 

In the hilly portions of the Ituri forest there are many shallow 
brooks, gently meandering beneath the dense shade of the trees, except 
when a freshet transforms them into temporary torrents. These forest 
streams differ mainly from the brooks of the savanna country in that 
they nourish much plant growth and also contain abundant decaying 
vegetable matter. As seen in the photograph of Plate LXV, taken near 
Niapu, the partly immersed boulders and dead tree stumps of the bed 
and of the banks are covered with many hygrophilous plants, such as 
liverworts, mosses, selanigellas, club-mosses, ferns, sedges, etc. Among 
the dead leaves and decaying branches of the bottom one should look for 
the species of Potadoma, usually partly buried in the débris and heavily 
coated with hydroxid of iron and dirt. They are apparently the only 
mollusks to be found in this particular habitat, where they occur with 
river crabs of the genus Potamon. Since they present a number of species 
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and local races throughout the Congo forest, they should be extensively 
collected, great care being taken to note which of the forms occur together 
and under what conditions they live. 

(2) In the several stretches of rapids and falls which interrupt at 
various points the course of the Congo and of practically all of its 
affluents, the stony substratum and the violence and large volume of 
flowing water naturally exclude most mollusks. These are, however, 
found in fair numbers in the more quiet parts, in the back-waters and 
pools between the rocks of the shore, as we have explained above. 
True falls, with leaps of several feet, are not very common in the Congo, 
except in the mountainous country of Upper Katanga. Pl. LXIV, fig. 2, 
represents the falls of the Tshopo River near Stanleyville. The usual 
condition is that of rapids, such as shown in Pl. LX VI by a photograph 
taken on the Aruwimi River at Panga. Turbulent water spreads over 
a wide bed of boulders, which are completely submerged at high tide or 
protrude as islets with grasses or even shrubs at the season of low water. 
On the larger rivers these rapids can be passed almost everywhere by 
native canoes, at least at the proper season, although in rivers like the 
Aruwimi-Ituri and Uele-Ubangi, where they are extremely frequent, 
navigation is dangerous and rather exasperating. 

Rocks and stones fully exposed to the flow of the water are, as a rule, 
covered with a peculiar growth of mosses, liverworts and certain remark- 
able, alge-like dicotyledonous flowering plants belonging to the families 
Podostemonaceze and Hydrostachyacese. Whether any minute mollusks 
are living within the dense floating cushions of these solidly anchored 
plants is not known. It is possible that some of the smaller species of 
Cleopatra, most of which are known from dead specimens only, should be 
looked for in such a location. The rocks themselves, however, are usually 
coated with the valves of the oyster-like Etheriide (Etheria elliptica in its 
various forms), one of the valves being solidly cemented to the stone by 
the whole or major part of its surface. The free surface of the shell is 
usually covered with fresh-water sponges (Spongillidee),1 while in the 
crevices of the somewhat spongy valves minute clams of the genus 
Eupera are rarely lacking. Cleopatra broecki Putzeys was found upon 
valves of Etheria in the Aruwimi River and Ancylide have been taken 
under similar conditions in Upper Katanga. 


iSee Weltner, W. 1913. ‘Sisswasserschwimme (Spongillide) der Deutschen Zentralafrika-Expedi- 
tion, 1907-1908.’ Wiss. Ergebn. D. Z. Afr. Exp. 1907-08, IV, pp. 475-485 (describes two species growing 
on shells of Etheria in the Aruwimi River). 

Annandale, N. 1913. ‘Notes on fresh-water sponges, XV. Sponges from shells of the genus 


- itheria.’ Rec. Indian Mus., IX, pp. 237-240. 
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(3) In the central bowl of the Congo basin the current of the rivers 
is slow and, owing to the extremely level condition of the surrounding 
country they expand their beds considerably and often overflow 
densely forested banks. The whole central area is more or less of a 
morass or wooded swamp, especially in the region between the Mongala 
and Busira-T'shuapa Rivers, where the many forest tributaries such as 
the Lopori, Maringa, Ikelemba, etc., are connected at high water by side 
channels. In some places the banks of these rivers are so low that the 
natives are compelled to raise their huts on piles. The water of these 
affluents carries much humus and decaying vegetable matter, giving it a 
chocolate-brown or black color, even noticeable when seen in small 
quantity—for instance, in a tumbler. The water of the Congo itself is 
usually much clearer, a pale brown or greenish yellow, and a sudden 
change to a darker shade discloses the approach of the mouth of one of 
these equatorial tributaries which is often hidden in the maze of islands 
of the main stream. Nothing is known at present of the malacological 
fauna of these equatorial forest streams, but, owing to the heavy propor- 
tion of organic matter, they probably nourish few if any mollusks. 

Between the equator and 3° S., in about 18° to 19° E., there are two 
small lakes which may be regarded as the remnants of a much larger 
body of fresh-water that covered the major part of the central bowl at a 
comparatively recent period (probably during most of the Tertiary and 
perhaps even during the Pleistocene). Both lakes are very shallow and 
bordered by flat, marshy and frequently inundated shores. The largest, 
Lake Leopold II, covers an area of about 2,300 square kilometers. Lake 
Tumba is much smaller, some 1,200 square kilometers in extent. The 
mollusks which may inhabit them are thus far unknown, but they are 
probably few in number and present nothing peculiar. 

Attention has been called above to the lacustrine conditions prevail- 
ing on the Congo River in the equatorial reach, beween the confluence 
of the Aruwimi and that of the Sanga. Extending as they do over a very 
broad but shallow bed, the waters lose much of their carrying power for 
eroded material so that silt deposits actively, forming mud banks and sand 
spits, which eventually are transformed into islands. At first it might be 
supposed that these waters, quietly flowing over a soft, muddy bottom, 
would offer almost ideal conditions for fluviatile molluscan life. One 
soon learns, however, that such is far from being the case. In fact, this is 
the part of the Congo drainage which is poorest in mollusks. Occasionally 
one may meet a mud bank where some of the Mutelide are extremely 


abundant, especially Aspatharia wissmanni bangalorum and Mutela 
rostrata. ; 
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Mollusks are more frequently met with on the stretches with sandy 
or gravelly bottom just below or above the rocky barriers, especially in 
certain of the tributaries. Here one must look for the elegantly sculp- 
tured species of Melanozdes, which live sometimes by the hundreds on the 
immersed edges of the sand spits. These little snails crawl over the soft, 
-moist sand or more often are buried just beneath the semi-liquid surface 

of the bank. In a similar habitat are found a number of Unionide and 
Mutelide, the most striking being Mutela (Chelidonopsis) hirundo, 
appropriately named for the swallow-tail-shaped expansions of its 
posterior ends. It is still worthy of notice that in such areas certain 
sand-spits are abundantly provided with melanians and naiades, while 
many other, apparently similar banks may be examined in vain. There 
must be, of course, some ecological reason for these differences, but at 
present we have no satisfactory explanation to suggest. 

An important feature of all these rivers are the seasonal variations 
in level to which they are subject. How far-reaching their effects are, 
even in the smaller tributaries, may be easily gathered from a comparison 
of the two photographs of Pl. LX VII, both representing the Garamba 
River in the country north of Faradje. That of Fig. 1 was taken in 
September, 1911, that is, toward the close of the rainy season, when the 
water reaches its highest level. Fig. 2 shows conditions as they were in 
February, 1913, about the middle of the dry season, when the water is 
quite low. The type specimens of the unionid Cexlatura mesafricana and 
of the mutelid Mutela garambx were found buried in the sand banks 
shown in Fig. 2. Similar conditions are illustrated for the Dungu River, 
at Faradje, in Pl. LXVIII, the picture representing conditions in the 
dry season (March, 1910) when Parreysia leopoldvillensis and Aspa- 
tharia sinuata were obtained in large numbers from the sand spits. 

The variations in level are more considerable in the main river 
Congo between Stanleyville and Leopoldville, where there are in addition 
two periods of flood every year. On the whole, the annual rise of the 
waters is very irregular, being sometimes more than one-third larger in 
succeeding years, as shown by the following figures’: 


CRIME ii natn nial hein ee 20 ae 


1These figures are based upon observations made during 1910, 1911, and 1912 and are taken from a 
short paper by H. Roussilhe, 1912. ‘Le régime des crues dans le réseau fluvial congolais.’ C. R. Ac. Sci. 
Paris, CLV, pp. 1141-1144. Re : 

This ante argues that the double annual flood of the Congo at Leopoldville is not due, as 1s gen- 
erally believed, to the combination of high water levels in the two hemispheres, resulting from the re- 
‘versed rainy and dry seasons north and south of the equator. He rather incriminates a double pluvio- 
metric annual cycle in the region of the sources of the southern headwaters where, he says, the 
‘tropical southern climate comprises two seasons of rains separated by a short dry season. There ap- 
pears to be little evidence of this in the meteorological data published for the Katanga. 
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Total annual rise in meters 


Mean Maximum 
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CP SEM tease NOE sc, Hue unr ent ati Gi gutra ee ete oye 3.45 4.40 
BUGS tet? MISO OLN PAGS 5.0/0: feo k po a8 3.40 5.60 
1 banore ame Sak oi eee hs ee ad 6.80 7.40 
fs SGU ire eeaeies A UE tA Sider sh Late be eas 4.50 5.55 
< URE EThasG)0 0 0 Reaaret eee mmr Receee Tea Reet Re? st any Peart 6.50 7.00 
na Ab Ot aye. aor, Wr eee FL eee ory Shauna cia 2.30 Say) 
CAT et TUE R EOE ce ited Shonen ns nda eae eur tacd a Ng gi 3.50 4.32 


The frequent changes of level not only modify. the depth of the 
water and the strength of the current, two factors of great importance 
in the life of aquatic mollusks, but they also cause continual shifting 
about of the deposits of silt, thus rendering the existence of fresh-water 
mussels especially quite precarious. These many mechanical disturb- 
ances probably also account for the almost total absence in these shal- 
low flowing waters of aquatic plants which could offer shelter and food to 
aquatic snails. 

Just before entering the region of the Cataracts leading to its 
estuary, the Congo River suddenly broadens into the lake-like expansion 
of Stanley Pool. Being readily accessible from the coast and, as it were, 
the gateway to the interior, it has been visited by several collectors, so 
that its fauna is fairly well known. The Pool is some 24 kilometers long 
and 16 kilometers wide, obstructed by numerous sand banks and a ~ 
number of islands. The large, alluvial island of Bomu, in the center, 
occupies much of its area. The surrounding country is hilly and along 
the right shore the banks are generally raised. At the extreme northern 
end they form bluffs of white sandstones, the so-called Dover Cliffs. - 
The left shore is usually lower and frequently covered with papyrus 
swamps. The following is a list of the species at present known from 
that region: : 


Physopsis africana Parreysia leopoldvillensis 
Pila leopoldvillensis Celatura elegans 
Lanistes congicus fraternus : ob xequatorra 

‘“ bicarinatus ie rotula 

af ovum var. major Aspatharia protchet 
Viviparus leopoldvillensis ‘ chapini 
Melanoides kinshassaensis Mutela hirundo 

a laebrechtst Say Carrey 


Physopsis, Pila, and Lanistes of this list are found mostly in the 
swamps which border the Pool. Melanoides and the several Unionidze 
and Mutelide live on and in the sand banks and mud bars. Some of these, 
such as the elegant Melanoides liebrechtsi, are quite abundant in spots. 
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(4) The physical conditions of the Congo estuary between Matadi 
and the Atlantic were briefly described above. In the upper reach, 
between Matadi and Boma, the deep river flows in one rather narrow 
channel, margined by rocky shores. The water is not in the least 
brackish and the current rather strong, often forming whirlpools around 
the more or less submerged rocky ledges of the banks. Mud flats and 
sand spits are almost totally lacking, so that ecologi¢al conditions are 
quite different from those found elsewhere in the Congo basin. Un- 
fortunately, but for the occurrence of the peculiar snail Pseudogibbula 
dupontt on immersed rocks at Vivi, the malacological fauna of this 
reach is still an untrodden field. 

Owing to the fjord-like structure of the Congo estuary where the 
fresh-water only forms a superficial sheet over the deeper filling of sea- 
' water,! velocity due to slope alone is slight. Thus, the mean level of 
the stream at Matadi, some 130 kilometers from the sea, is but 0 m.1 
above mean sea level. It follows that the action of the tides is of con- 
siderable ecological importance. At Boma, about 80 kilometers from the 
mouth, this is as yet of little import, since the difference between high 
and low tide is at most 2 to 3 cm., at full and new moon during the dry 
season, and the water is not perceptibly brackish. Below this point the 
influence of the tides steadily increases. At Malela, 30 kilometers from 
the sea, the amplitude of the tide is from 0.1 m. to 1 m., according to 
the phases of the moon and the seasonal variations of water level. 

The malacological fauna undergoes quite decided changes as one 
progresses downstream.2. The few mollusks known from the Congo 
River at Boma are all typical fresh-water species: Lanistes intortus, 
L. adansoni, Celatura stagnorum, and C. stagnorum bome. 

The fauna of Zambi is more abundant, since that locality shows a 
variety of conditions: swamps with papyrus, rocky shores at the cliff-like 
banks below the mouth of the Lukunga River, and sand spits and mud 
flats in the shallow portions of the northern branch of the Congo (Pls. 
LX XI, fie, band a: 


Neritina oweniana Parreysia leopoldvillensts 
Lanistes vntortus Celatura elegans 

s adansont ee stagnorum 
Melanoides lang zambiensis Mutela langr 


1The fauna of the deeper portions of the estuarine waters of the Congo is totally unknown. All 
mollusks obtained in this region are shore or littoral species living between the limits of the upper and 
lower tides and a few feet below the lower limit. 

2No representatives of the genera Lymnza, Bulinus, Planorbis, Pila, Potadoma, and Cleopatra are 
‘known from the estuary of the Congo. Although it would be difficult to account for their absence there, 
at least in the region between Matadi and Zambi, yet it is hardly possible,that they should have been 
overlooked by all collectors. The discussion of ecological conditions in this region may best be followed 
by referring to the detailed map published in the Report of Land Mollusks (1919, Bull. American Mus. 


Nat. Hist., XL, p. 15). 
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It may be seen that the fauna is still typically fluviatile, even though 
the water has a slight brackish taste. The species of Lanzstes live mainly 
. inthe papyrus swamps. Melanoides crawls in the usual fashion over the 
immersed sand spits,.in which are also buried the various Unionide and 
the Mutela, most of them in great abundance. The strikingly winged, 
large Neritina frequents deeper stretches of water with rather steady 
current, where it is attached to stones or to submerged dead branches. 

In traveling downstream from Zambi toward Malela a decided 
change of conditions is noticed upon reaching the western extremity of 
Mateba Island. The river is then more fully exposed to the effect of the 
tides and the water becomes extremely brackish, at least at the flood. 
Malela is well within this brackish zone, an area of muddy tidal flats 
covered with halophytic vegetation, primarily with true mangrove-forest 
(Rhizophora Mangle Linnzeus) and divided into numerous islands by 
tortuous and deep creeks. Although composed of but a few species of 
plants, the vegetation of these muddy islands, periodically covered and 
uncovered by the tide, is quite luxuriant. Rhizophora Mangle, the com- 
mon mangrove tree of the shores of the Atlantic Ocean, reaches here much 
larger dimensions than anywhere else in the world. Along the creeks 
between Malela and Banana it forms dense stands, 25 to 30 m. high, 
with columnar boles frequently 60 cm. in diameter. As shown in PI. 
LX XIV,from aphotograph taken near,Malela at low tide, these huge trunks 
are solidly anchored in the oozy bottom by a system of short, spreading 
prop roots. On the outer edges of such tall timber Rhizophora also sends 
down from the branches high up in the canopy long, dichotomous roots, 
which merely dangle loose in the water. These characteristics may be 
seen from Pl. LX XIII, which also illustrates the dense fringe of low 
Raphia palms, another peculiarity of the area immediately below Malela. 

The vicinity of Malela possesses a rather varied and extremely inter- 
esting assemblage of mollusks, as may be seen from the following list: 


Neritina oweniana Pachymelania fusca 
Lamnestes congicus (?) Egeria congica 
AROS “  tenuicula langi 
Potamides fuscatus ne Ue 
Melanordes langi Iphigenia congo 


Celatura elegans 


But few truly marine species reach so far up river, the most common 
being a species of Teredo which bores into the piles of the wharf. On the 
muddy shores of the Congo estuary a species of Corbula also occurs in 
abundance together with Iphigenia. The most prominent members of 
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this fauna are the ponderous clams of the genus Egeria, which are found 
in the mud banks of the main stream from Malela to Katala. In this 
region huge accumulations of dead and bleached valves of Egeria con- 
gica are found on both banks of the stream, often some distance above 
high tide (Pl. LXXT, fig. 2). By Dupont and others they were thought 
to represent ancient alluvial deposits of the stream but, from the junior 
author’s observations, they are kitchen-middens or accumulations of 
valves thrown away by the natives who have for centuries fished these 
clams at the proper season. They usually open them at once upon reach- 
ing the shore, carrying only the animal back to their villages. 

A few miles above Banana the salinity of the creeks is so high that a 
number of truly marine mollusks make their appearance. The most 
striking of these are the peculiar mangrove oyster (Ostrea bicolor Hanley) 
and a small Mytilus (M. tenucstriatus Dunker). Both these bivalves form 
dense accumulations near the lower end of the prop roots of Rhizophora 
and are, it appears, only fixed on living roots.!. The Ostrea is especially 
abundant in the narrower, more muddy creeks and reaches a higher level 
than the Mytilus, being sometimes uncovered by the low tide. Some of 
the natives are extremely fond of mangrove oysters and gather them in 
large quantities. Their taste is generally too muddy to please the 
European palate, but was found that they may be much improved 
when tied in bags and left in pure sea-water for about a week; if left 
much longer they die. The Mytilus occurs much nearer the sea than the 
Ostrea and the two are not usually found together, at least in abundance. 
It covers only the lowest extremities of the prop roots, being seldom ex- 
posed above low tide, and is often associated with the burrowing isopod 
Sphzeroma destructor Richardson2 Two peculiar marine snails are also 
found with the Ostrea on the mangrove roots. The heavy and extremely 
variable Thais coronata (Lamarck) often covers with its colonies whole 
roots to the exclusion of any other shells. It is always regularly uncovered 
by low tide. The animal is solidly anchored to its substratum by a long 
foot deeply inserted into a crevice. In traveling downstream from 
Malela the increase in salinity of the water is well indicated by the ap- 
pearance of Thais (usually together with Ostrea) and their number 
steadily increases to reach its maximum on the wharf piles along the 
inner shore of Banana Peninsula. 


1The species of Cyrenoida and Congeria are also found among the roots of mangrove, but the ecological 
conditions under which they occur are not known to us, as they were not found alive by Mr. H. Lang 
and the junior author. Their habitat must be quite different from that of the Ostrea and Mytilus. Per- 
haps they seek decidedly less saline water. ‘ . 

23ee W. G. Van Name, 1920, Bull. American Mus. Nat. Hist., XLIII, pp. 63-67, figs. 16-19. 
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Another common marine snail of the mangrove is a large, turbinate 
Littorina (L. angulifera Lamarck), which, near the mouth of the Congo, is 
usually met with on the branches of mangrove trees above the high tide 
and often also on the leaves. It appears to live most of the time in open 
air and there is even a question as to whether it ever deliberately enters 
the water. Mr. Lang observed that in the central parts of the island of 
Bulabemba, where the mangrove swamps dry out completely during 
July and August, these Littorine secrete at that season a whitish pellicle 
along the édge of attachment between the aperture and the branch, 
which seems to exclude air completely. So solidly are they thus fixed 
that the tree may be shaken without detaching them. In addition, the’ 
outer surface of the shell is thickly coated with crystallized salt, so that 
it shows none of its natural color. These estivating specimens are never 
attached more than three to five feet above the ground, while the snail 
crawls much higher in active life. It is of interest that at that period of the 
year this same species of Littorina is observed crawling about in the creeks 
near Banana. JL. angulifera is also the first of the truly marine forms 
to appear when coming downstream from Malela, much earlier than Thais - 
coronata and Ostrea. The individuals occurring farthest upstream are 
much smaller in size than those living near Banana. The genus Littorina 
is of more than ordinary interest to the ecologist because it contains all 
transitions between marine species that are strictly aquatic and have 
well-developed gills, such as Littorina littorea of Europe, to such as crawl 
at low tide among uncovered sea-weeds (L. obtusata), or occur only at the 
upper limit of high tide (ike Z. rudis), and finally species that may stay 
alive far months out of water. In the last group belong, not only the 
West African L. angulifera, but several other tropical species: L: muri- 
cata, L. varia, L. fasciata, L. pulchra, and L. irrorata. These changes of 
preferred habitat. are accompanied by a gradual reduction of the gills, 
while the wall itself of the mantle cavity becomes more abundantly fur- 
nished with blood vessels, the cavity being filled with air when the animal 
is out of the water. We thus see illustrated one of the ways in which 
pulmonate land snails may have directly evolved from marine forms.! 

The following list includes part of the mollusks which have been 
observed in brackish water at the very mouth of the Congo, that is, 
near Banana on the right shore and near San Antonio on the left bank. 
To be complete, it should include many true marine forms which live 


raters eee Sit ON ACT UE LMR eter Bie e te s YOe Shs ud PTR eae PARDEE NN Vee USD SIE rien rarer eR Er a Pe fa Ne Sa er c 

1See V. Willem, 1895, Bull. Ac. Belgique, Cl. des Sci., (3) XXIX, pp. 73-83; P. Pelseneer, 1895 
ee: a Biologie, XIV, 2, pp. 351-393, Pls. xrv-xvu. The genus Littorina is here used in the older 
and wide sense. 
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here together with brackish water species. Thus, along the inner shore 
of Banana Peninsula one finds in company with Neritina adansoniana, 
Lanistes intortus, L. adansoni, Iphigenia curta and I. rostrata, a number 
of other bivalves [Tagelus angulatus (Sowerby), Tellina ampullacea 
Philippi, Loripes contrarius (Dunker), Corbula sp., ete.] and snails 
[Haminea sp., Thats coronata (Lamarck), Dorsanum fuscum (Craven), 
Natica marochiensis Gmelin, etc.]. 


Melampus liberianus Potamides fuscatus 
Neritina glabrata Pachymelania auriia 

7 adansoniana ‘i fusca 

i oweniana Iphigenia curta 
Lanistes intortus ‘f rostrata 

RY adansona Cyrenoida senegalensis 
Syncera hesser Congeria ornata © 


The most characteristic mollusks of the mangrove area are the 
melanians (Pachymelania) and certain Cerithiide (Potamides),-which in 
some places occur in profusion. Some idea of their fabulous numbers 
may be gained from the photographs reproduced in Pl. LX XVII. Figure 
1 represents a colony of live Potamides fuscatus in the interior of the island 
Bulabemba. This picture was taken in July, 1915, when the shallow 
lagoons in which these snails occur had been for several weeks above 
the level of high tide and thus gradually dried out. The snails then slowly 
migrate toward the lowest and more humid portions of the lagoon; 
during the hottest hours of the day, when they are exposed to the blazing 
rays of the sun, they turn their shells continually, evidently to better 
withstand the heat. At night they get a new supply of moisture through 
the hygroscopic action of the salt that covers the shell and absorbs the 
dew. The operculum is retracted far inside the aperture, which, however, 
is kept moist by a continuous discharge of liquid. Figure 2 of the same 
plate is a closer view of part of the colony shown in Figure 1. When con- 
ditions become still drier, as was observed in nearby spots at Bulabemba, 
Potamides fuscatus digs in the moist, salty mud as deep as one inch 
below the surface, so that hardly an outward trace of their presence is 
visible. Some of the very largest specimens were thus dug up by Mr. H. 
Lang from completely dried out lagoons. 

Pachymelania fusca prefers the quiet mud flats of the mangrove 
swamps, at the margin of the more shallow creeks, which are regularly 
covered and uncovered by the tide, a habitat they share with the multi- 

1The names of marine mollusks here cited are only provisional as the marine fauna of the Ses 


of the Congo has not yet been studied by us. Some of the species have been designated under a variety 
of names and this remark especially applies to the mangrove oyster and Mytilus. 
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colored mangrove crabs of the genus Sesarma and the peculiar, amphibious 
fish Periophthalmus kelreutert. An environment typical of P. fusca is 
shown on Pl. LX XV, representing the upper end of a creek near Kunga 
at high and at low tide. Pl. LX XVI, fig. 1, a detail study of one of the 
mud flats seen in Pl. LX XV, illustrates the manner in which the snails are 
partly buried in the slimy, algge-covered ooze. In such surroundings the 
shells are thickly coated with dirt and an adherent layer of hydroxide of 
iron, similar to that which encrusts the Potadoma in the brooks of the 
Upper Congo and Ituri forests. This crust is also produced by iron- 
depositing bacteria, which in brackish water appear to belong to the 
same species as in fresh-water.! 

Pachymelania fusca also occurs in a much smaller, evidently depaup- 
erate form, on the sea shore of Pt. Padrao, west of San Antonio, together 
with Nerztina glabrata, Lanistes intortus, and Pachymelania aurita, all of 
these snails being here quite clean of dirt, although frequently covered 
with barnacles. The smaller size of P. fusca at Pt. Padra&o is evidently 
due to the higher salinity of the environment. In this connection it may 
also be pointed out that Nerztina oweniana in brackish water at Malela 
reaches only half the size of ‘tthe species in the practically fresh-water at 
Zambi. ee saa 

All these mangrove mollusks have decidedly the habit of congregat- 
ing in colonies. They may be found by the thousands in certain spots, 
while in nearby locations under seemingly similar conditions they are 
totally absent. Upon arriving at Banana, for instance, one at first looks 
in vain for living examples of Pachymelania and Potamides. Those one 
finds most commonly are dead specimens, evidently washed ashore or 
usually inhabited by hermit crabs, as shown in Pl. LXX XVI, fig. 2. 

The distribution of mollusks in the estuary of the Congo as sketched 
above is evidently regulated by the variations of salinity. Unfortunately 
we were unable to find that analyses of water have been made at 
any point in the lower course of the river, so that we must content our- 
selves with the general statement that salinity increases upon nearing 
the ocean from the interior. The variations are probably best shown by 
the concurrent changes in the vegetation, and the zone covered by man- 
grove forest (Rhizophora) may be accepted as that of decidedly brackish 
water. The problem is, however, by no means the simple matter of 


1See North, L. and Bridenstine, I. J. 1922. ‘Some notes on iron-d iting bacteria.’ E i 
Geol, XVI Bee epositing bacteria conomic 
*Similar variation in size apparently due to changes in the salinity of the water were noted by 
M. Metcalf (1904, American Naturalist, XX XVIII, pp. 565-569, Pl. ) for the West Indian Neritina 
virginea. 
. 
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certain fluviatile mollusks having adapted themselves to increasing 
salinity and other, marine species gradually invading less saline water. 
For it must be remembered that the amount of sea-water that enters the 
estuary is considerably larger at high tide, when it is also allowed to 
reach much farther upstream. The seasonal variations of salinity, due 
to the rise and fall of the Congo River, are more gradual, yet not without 
significance. The animals and plants of the brackish estuarine zone 
must therefore not merely belong to the so-called ‘‘euryhaline”’ type of 
Meebius, which includes organisms that support fairly well a gradual 
change of salinity. Of much greater importance is the ability of adjust- 
ing their metabolism to frequent and often very rapid changes in the 
concentration of dissolved salts.! As Pelseneer has pointed out, the adap- 
tation of marine animals to brackish conditions is most easily achieved in 
the juvenile or larval stage, which is usually mobile and numerous. 
The penetration of these early stages in water of decreasing salinity is 
aided by the influx of the high tide, which thus has a mechanical action 
upon the distribution of the fauna within the estuary. 


Fluviatile Mollusks of the Congo Basin 


The following list contains only the forms of mollusks that are 
known with certainty to occur in the hydrographic basin of the Congo, 
in stagnant as well as in flowing water. The faune of Lakes Moero, 
Kivu, and Tanganyika, however, are not included, since they are so 
distinctive as to require separate treatment. The very few species that 
have not yet been found within the political boundaries of the Belgian 
Congo are marked with an asterisk. That their number is so small may 
be in large part due to insufficient collecting. We should not expect 
many additions from the basins of the Lobay, Sanga, Likuala, Alima, 
and various other tributaries that enter the right bank of the Congo and 
Ubangi in French Equatorial Africa, ecological conditions being extremely 
similar there to those of the Upper and Middle Congo. The Malagarazi 
and Chambezi Rivers, and the many smaller eastern affluents of Lakes 
Moero and Tanganyika, in Tanganyika Territory and Northern Rhode- 


ee TET a mati ice Ai aa ahs 
1The conditions under which marine animals adapt pega bo eotunese life, and fluviatile species 
i ter, e studied by several authors. See among otners: ; 
- se ‘ Le. 1809. ‘On eons of the genera of land and fresh-water Mollusca.’ Conchologist, 
II, pp. 41-48. 
Pelseneer, P. 
pp. 699-740. 


1906. ‘L’origine des animaux d’eau douce.’ Bull. Ac. Belgique, Cl. Sci., (1905), 
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sia, should, however nourish quite a number of peculiar forms, and their 
investigation is especially recommended to future collectors.' 


Melampus liberranus 
Lymnexa natalensis undussume 
Planorbis adowensis 
Se bridouxtanus 
sudanicus tanganitkanus 
gitbonsr 
avakubiensis 
costulatus 
Segmentina angusta 
nv — kempr 
Bulinus forskala 
lamellosus 
*Physopsis choziensis (Chozi R.) 
a africana var. 
“a $f globosa 


(as 


Burnupia caffra 
a alta 
kimiloloensis 
transvaalensis 
walker 
A trapezoidea (?) 
Neritina glabrata 
uf adansoniana 
oweniana 
*Pila chevalieri (Krebedje) | 
‘““ microglypta 
congoensis 


(a5 66 


(a3 


66 


amplior 
leopoldvillensis 
Lanistes subcarinatus (? =intortus) 


hh CONgicus 
6c 66 


6c 


fraternus 
nsendweensis 
af i katanganus 
antortus 
bicarinatus 
ovum var. ‘major (?) 
adansont 
procerus lang 
es ee magnus 
ellipticus 

1The following species and subspecies, 
doubtful, were omitted, our reas 


Lymnzxa natalensis exserta, L. ance 
ovoidea, P. a. var. stanleyana, 


(typical form), Bulimus humerosus, Cleop 
zegyptiaca, Aspatharia rubens, and Mutela a 


Lanistes ellipticus luapulensis 
* pyramidalis 
grauert 
bourguignati (Malagarazi R.) 
*Viviparus kalingwisiensis (Kalungwesi 
R.) 
leopoldvillensis 
unicolor 
Bulimus kisalensis 
Lobogenes michaelis 
ie spiralis 
Syncera hesser 
Pseudogibbula duponta 
Potamides fuscatus 


Melanoides anomala 
6 66 


66 


* a 


(73 


(<3 


bukamana 
kinshassaensis 
liebrechtst 

langt 
i ‘*  zambiensis 
nsendweensis 
a “e consobrina 
soror 


megalobasis 


¢ ce 
iad 6c 
wagenia 
Ls ‘‘  tshopoicola 
kisangant 
66 66 congo 
bavay? 
crawshayt 
depravata 
MWETUENSIS 
nyangWweensis 
Pachymelania aurita 
s fusca 

Potadoma alutacea 

a ignobilis 
pokoensis 


liricancta 
66 (514 


6é 


(a9 


major 


vi walikalensis 


the occurrncee of which in the Congo basin appears extremely 
ons for doing so teing given in the taxonomic part of this work: 
neeyana, Planorbis sudanicus (typical form), Physopsis africana var. 
Pila speciosa, P. ovata, P. wernei, Lanistes ovum var. elatior, L. procerus 

atra ferruginea, C. bulimoides, Egeria paradoxa, Celatura 
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Potadoma liricincia latior 


Cyrenoida senegalensis 
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z semperlirata ay rosea brevidentata 
a zi dryas *“ Pharaonia”’ bourguignati (Mokaka) 
. medjeorum *“ Unio” choziensts (Chozi R.) 
is ponthiervillensis *“ Zaria’ disciformis (Mokaka) 
i ss mut. spoliata Parreysia leopoldvillensis 
. superba ) 2 mweruensis 
a aut. enculta Celatura elegans 
- mungwana aequatoria 
" tornata y mesafricana 
Cea hargert (Kalungwesi R.) ‘ stanleyvillensis 
2 smithi (Chozi R. ) " briartt 
A langr a stagnorum 
e: cara “ mY bomx 
: dautzenbergt i rotula 
ge nsendweenstis ce (?) araneosa 
& katangana “s porrert 
= bequaertz 4 putzeyst 
iH broecka “i sordida 
‘« var. zonata Aspatharia protchet 
dupuist chapint 
- hirta ‘ " sinuata 
‘ johnstoni % flava 
de i var. minor “ semicorrugata 
HY pirothi var. elata (?) stuhlmanni 
ms schoutedent : w ssmanni 
Corbicula radiata is bangalorum 
Egeria congica. 2 corneola 
‘*  tenuicula langr Mutela rostrata 
66 be 2 porame 
Iphigenia curta « preetenurs 
‘a rostrata oF Ang? 
Hs congo Sad 
o levigata Laban 3 5 
As lenzr «chevalier: 
Spherium stuhlmannr if soubine 
Pisidium katangense i aren 
Eupera mediafricana PN OOTTES 
ge f etheriarum Etheria elliptica 
‘«  bequaerta “Congeria ornata 
‘Stra 


The foregoing enumeration may eventually serve as a basis of com- 
parison with the malacological faunz of other Ethiopian river systems. 
Weare not, however, prepared to do so at present, since it would require 
a critical study of the many described African species and of all published 
records, a task entirely outside the scope of this work and for which, 
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moreover, we have not the necessary material. Since we have discussed 
at some length the general uniformity of the mollusks of Ethiopian flow- 
ing waters and its possible causes, we may as well point out here that the 
fauna of the Congo basin exhibits somewhat more individuality than is 
usual on the continent. This is mainly due to the presence of a fair 
number of elegant Melaniidez belonging to the genera Potadoma, Mela- 
noides, and Cleopatra, as well as of Mutelide, especially the curious 
subgenus Chelidonopsis. Potadoma is restricted to J. P. Chapin’s 
Guinean Forest Province of his West African Subregion (see p. 486), 
while Chelidonopsis is not known outside the basin of the Congo.! 


Nile River System? 


The Nile is the longest river of Africa and the second longest of the 
earth, coming close behind the Mississippi-Missouri. Taking the Kagera 
as its headwaters, its length from source to sea reaches about 6,500 kilo- 
meters. Its drainage system is, however, much smaller than that of the 
Congo, covering approximately 2,900,000 square kilometers. The volume 
of water it carries is still further reduced, because of its crossing some 
3,200 kilometers of desert country, where it receives no additions, but 
instead loses much through evaporation. Its upper reach, above Khar- 
toum, is known as the Bahr-el-Abiad or White Nile and south of 10° N. 
as the Bahr-el-Jebel or Albert Nile, which drains the Lake Plateau basin 
or the waters of Lakes Victoria (by way of the Victoria Nile), Edward (by 
way of the Semliki), and Albert. Its chief tributaries are the Sobat, the 
Bahr-el-Asrek or Blue Nile, and the Atbara on the right, draining western 
Abyssinia; and the various branches of the Bahr-el-Ghazal system on the 
left. The divide between the headwaters of the Bahr-el-Ghazal and 
those of the Uele-Bomu-Ubangi is generally low, forming a fairly level 
peneplain 800 m. to 900 m. above sea level, with a series of granitic 
residual hills. In this region many of the swamps where the streams 
take their source drain both to the Congo and to the Nile, at least 

1One species of Potadoma, P. liricincta (E. A . Smith), was originally described froth ‘Lake Albert,’’ 
supposedly collected there by Emin Pasha; but it has not been found again in that lake, so that its 
occurrence there is extremely problematical. From the introductory remarks of the paper in which 


it was described, it is quite evident that the specimens were not labeled as to localities. Itis more likely 
that the types of this melanian came from one of the forest streams west of Lake Albert, a region actively 
explored by Emin Pasha. 

Potadoma liricincta major (J. Thiele) was later described from the region between Beni and Boga. 
Schubotz, who collected the specimens, travelled to the west of the Semliki and it is possible that he ob- 
tained the snail from one of the forest brooks flowing to the Semliki. It may, however, have come equally 
well from the headwaters of one of the tributaries of the Ituri. An examination of the map of this region 
published in the Report of the Land Mollusks (1919, Bull. American Mus. Nat. Hist., XL, p. 17) will 
show how close the Congo-Nile divide here runs to the valley of the Semliki. 

_ We conclude that on the whole the evidence that the genus Potadoma occurs anywhere within the 
basin of the Nile is not yet convincing. 


ie a H.G. 1906. ‘The physiography of the River Nile and its basin.’ (Cairo), vili +411 
Pp., Ss. 
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toward the close of the rainy season. We have called attention before 
to the great zodgeographical significance of this feature. 

The course of the Nile is quite different from that of the Congo. 
Except at times of flood, when it inundates the surrounding valley, the 
river is comparatively narrow, its width varying between 300 m. and 
1,000 m. below Khartoum. It generally flows through open savanna 
country or desert, within well-defined, flat banks, deprived of woody 
vegetation, and it contains very few islands. The waters carry but 
little organic matter in suspension; in the lower reaches they are turbid, 
being loaded with muddy silt, especially when swollen by the rains of the 
Abyssinian highlands. The water of the White Nile and its tributaries is 
much clearer, since it descends from the clear lakes and is in addition 
filtered by the swamps of the Bahr-el-Ghazal. Near its confluence with 
the Bahr-el-Ghazal, the Albert Nile crosses a very extensive swamp, in 
the country of the Nuer, between 7° and 10° N. Here an area of some 
30,000 square miles forms an alluvial plain, mostly inundated through- 
out the year and covered with luxuriant aquatic plant growth, chiefly 
papyrus rushes (Cyperus Papyrus Linneus), ambatch trees (Hermimera 
Elaphroxylon Guillemin and Perrottet), and certain floating grasses 
(Vossia procera Wallich and Griffith, etc.). At the season of high water 
patches or even whole islands of this vegetation break loose and come 
down the current, forming the accumulations known as ‘“‘sudd”’ (or 
‘“sadd’’), which block up the channels in the swampy part of the river. 
The malacological fauna of the sudd region appears to be quite similar to 
that of the swampy country near Lake Kisale, which we have studied in 
detail above (p. 543). It is likewise characterized by the abundance of 
Lanistes and Pila.! ae 

The Lake Plateau basin furnishes by far the greatest volume of 
water to the Nile and comprises within the boundaries of the Belgian 
Congo a narrow, but quite important strip of territory. In the north- 
eastern borderland of our territory the Congo-Nile divide is constituted 
by a conspicuous ridge of highlands nowhere below 1,000 m. and fre- 
quently reaching 2,500 m. to 3,000 m. above sea level. It at first follows 
from north to south the western scarp of the Albertine Rift, within ten 


1For recent accounts of the mollusks of the Bahr-el-Ghazal see: dace 

Sturany, R. 1913. ‘Liste der von Prof. Dr. F. Werner im Sommer 1904 im Agyptischen Sudan und 
bei Gondokoro gesammelten Mollusken.’ Sitz. Ber. Ak. Wiss. Wien, Math. Naturw. KI., CX XII, Abt. 
1, pp. 549-556. 

a ootinee C. R. and Haas, F. 1913. ‘Ona collection of land and freshwater shells from the Upper 

Nile region.’ Proc. Malacol. Soc. London, X, pp. 855-361. 

1915. ‘Beitrage zur Molluskenfauna des Sudans.’ Zool. Jahrb. Abt. Syst., X XXVIII, pp. 371-384, 
Pl, XRvi; ; 

Longstaff, Jane. 1914. ‘Ona collection of non-marine Mollusca from the southern Sudan.’ Journ. 
Linn. Soc. London, Zool., XXXII, pp. 233-268, Pls. xviI-xvuI. 
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to twenty miles from the shores of Lake Albert, the Semliki, and Lake 
Edward. In about 1°S. it crosses the floor itself of the Rift by way of the 
Mfumbiro volcanoes and continues southward along the eastern scarp, 
some 20 miles front Lake Kivu and the Ruzizi River. Near the northern 
end of Tanganyika it turns abruptly to the east on the divide between the 
basin of the Kagera and that of the Malagarazi Rivers.' 

The only important flowing waters of the Nile basin within our terri- 
tory are the Rutshuru, Semliki; and Kagera Rivers and very little is 
known as yet of their faunz. The Kagera drains the major part of the 
mountainous country of Ruanda and, like its affluents, follows a tor- 
tuous and often torrential course across this elevated and rugged 
province. At times, however, the valleys broaden out and the stream 
forms small lakes, with swampy shores. The various reaches are also 
often connected: by picturesque falls. One might expect the fluviatile 
mollusks of this region to be of some interest, but the few species 
recorded thus far have been so imperfectly studied that their affinities 
are quite obscure.” | 

The Semliki, or ‘‘Semeliki,”’ as the natives call it (also known in 
certain districts as Issango or Itiri), a river some 260 kilometers in length, 
serves as effluent to Lake Edward which it connects with Lake Albert. 
It flows at first northward and later northeastward through a deep, 
trough-shaped valley some 20 to 30 kilometers wide, between the western 
scarp of the Albertine Rift and the Ruwenzori Range. The valley is but 
slightly hilly, covered with sparsely wooded savanna in the northern half 
and with dense, tropical rain forest between Beni and Boga. Before 
entering Lake Albert through a swampy promontory, the river traverses 
a low, alluvial plain, covered with grass, and evidently quite recently 
raised above the level of the lake. The Semliki is generally narrow, 
rarely over 500 m. wide, with many obstructions in the shape of rapids 
and sand banks. The photograph reproduced on Pl. LXIX, fig. 1, well 
illustrates the aspect of the river in the savanna country south of Beni. 
It is generally so shallow that it can be forded in many places, at least 
at low water. The malacological fauna of the river itself is as yet totally 
unknown and it would be of great interest to investigate in how far it 
differs from that of the lakes it connects and of the Nile proper. The 
following are the only species reported from the territory drained by the 
Semliki: Lymnzxa natalensis undussume, Planorbis adowensis, Bulinus 


iThe Congo-Nile divide is marked by a heavy dotted line on the map of the Lake Region 
published in the Report of Land Mollusks (1919, Bull. American Mus. Nat. Hist., XL, p. 17). 
These Ruanda records are all contained in Thiele; J. 1911. ‘Mollusken der Deutschen Zentral- 
Afrika Expedition.’ Wiss. Ergebn. D. Z. Afr. Exp. 1907-08, ITI, pp. 175-214, Pls. 1-111. 
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forskali, Physopsis africana globosa, and Potadoma liricincta majors 
All of these also occur in the Congo basin. 

Moreover, the malacological fauna of the Nile basin as a whole offers 
nothing very distinctive. Throughout its course the river retains the 
usual Ethiopian types, which thus reach the shores of the Mediterranean. 
As first pointed out by Jickeli,? the fluviatile mollusk fauna of Lower 
Egypt is distinctly Ethiopian, while the terrestrial forms of the sur- 
rounding country are all of Palearctic affinities. The very few Pale- 
arctic fresh-water types of Lower Egypt, such as the true Physide, 
Lymnexa truncatula, and perhaps some of the Unionide, may be of 
quite recent introduction, possibly even brought in by man. At any 
rate they have not yet succeeded in entering the Ethiopian Region by 
way of the Nile 

As compared with that of the Congo basin, the Nilotic fauna is 
chiefly characterized by the extreme poverty in Melaniide, this family 
being only represented by the very widely distributed Melanozdes tuber- 
culata and a few Cleopatrx; the one reported species of Potadoma, if at 
all present, having evidently strayed from the Congo drainage. The 
subgenus Leroya of Lanistes is also absent. On the other hand, the Nile 
basin shows a far greater abundance of Bulinus, Viviparus, Corbicula, 
and Unionide. It possesses but one genus, Planorbula, thus far unknown 
from the Congo system, although one species has been described from 
Lake Tanganyika. 


Mollusk Fauna of the Central African Lakes 


The fauna of the Ethiopian Region exhibits on the whole less of the 
exuberance found in other tropical parts of the world. It possesses, how- 
ever, two outstanding features unparalleled elsewhere. The first is its 
extraordinary wealth in Mammalia, in which respect it appears to have 
retained conditions that were more wide-spread during Tertiary times. 
The second is the existence close to the equator of several large fresh- 
water lakes, some of considerable depth and nearly all with a profusion 
of aquatic animals, frequently of most unusual types. During the last. 
sixty years the fauna of these lakes has been rather actively investigated. 
Its peculiar character is well indicated by the following figures taken from 
W. A. Cunnington’s recent review of the subject: ‘Tanganyika contains 
402 species [of all groups of animals] of which no less than 293 are endemic, 

1As noted above, the occurrence of this Potadoma in the Semliki basin is somewhat doubtful. 


Jickeli, C.F, 1875. ‘Riickblick auf die Land- and Siisswasser-M ollusken Nord-Ost-Afrika’s, 
nebst einigen Bemerkungen iiber die Molluskenfauna Afrika’ s.’ Jahrb. Deutsch. Malakoz. Ges., II, 


pp. 334-353. 
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Nyasa with a total of 361 and 86 endemics coming second. Victoria 
Nyanza has a somewhat smaller total, viz. 289, but a larger number of 
endemic forms (110). The three smaller lakes show a great falling off in 
numbers, Albert Nyanza mustering only 67 species of which 9 are endemic 
and Edward Nyanza 54 with 11 endemic species. Kivu, finally, only 
contains 23 types in all, 4 of which are peculiar to the lake. Thus, as 
regards its fauna, Tanganyika is distinguished from the other lakes not 
only by containing a larger number of forms, but especially by displaying 
a remarkable proportion of endemic species.’”! 

- The only African lakes that will be considered in the present discus- 
sion are Lakes Albert and Edward, belonging to the drainage of the Nile; 
and Lakes Kivu, Tanganyika, Moero, and Bangweolo, which flow into the 
Congo. These six important inland seas form a chain from north to 
south, along the eastern border of the Belgian Congo, between 28° and 
32° EK. - Lakes Albert, Edward, Kivu, and Tanganyika occupy the 
deepest depressions of the Albertine Rift, a great, trough-like valley 
whose structure and biogeographic importance we have discussed before 
(see p. 505). Lake Moero appears to be situated in a similar, but much 
smaller trough, which, however, is entirely disconnected from the Alber- 
tine Rift in the north. Lake Bangweolo is of a different nature, filling 
merely a shallow depression near the Congo-Zambezi watershed. 

The numerical strength of the malacological faunz of these several 
lakes is given below in tabular form.? 


Number of Species, 
Subspecies, Number of Genera 
and Varieties 


Total Endemic Total Endemic 


Lake Albertec. nig) ie. oe 17 8 £2 

Lake HMdward) 3 “or 19 10 9 ne 
Lake Victoria 23. = 69 38" 19 1 
Dake ivi ese ee 2 ek 2 oe 
Lake Tanganyika......... 155 143 44. a5) 
Dake sMceno cs Gage 20 10 14 di 
Hake INVveaeee). ccs 70 DY 13 


ee ee eg Rs alge eee Wl oral one NV MK use se ORE ta NIN 
_.*Cunnington, W. A. 1920. ‘The fauna of the African lalees: a study in comparative limnology 
with special reference to Tanganyika.’ Proc. Zool. Soc. London, pp. 507-622. This paper contains an 
extensive bibliography. Cunnington’s figures are generally too low, as we shall have occasion to point out 
for the mollusks. 
1Figures for Lakes Victoria and Nyasa, compiled afresh for the purpose, are included for 
comparison. Our figures are quite different from those given by Cunnington which are generally too 
low, the author not having included many of Bourguignat’s species for Lakes Tanganyika and Nyasa. 
However, the species of this author were often based upon variations regarded as merely individual 
He a ei earner : ae eke Soot eae eteen genus Pseudocorbicula was overlooked by 
nington. should also be note at our figures relate to the lakes th i 
species that have only been found in their Chit iee: Or elude 
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Lake Albert 


Lake Albert (also known as Muita Nzige or Itaka) lies at an altitude 
of 704 m., approximately between 1° N. and 2° N., ina deep trench form- 
ing the northern extremity of the Albertine Rift. It is fairly rectangular 
in shape, about 160 kilometers long in a southwest to northeast direction 
and 30 to 40 kilometers wide, covering a superficy of about 5,335 square 
kilometers. Both the western and eastern shores are extremely steep; 
especially on the west side they rise rapidly along the precipitous slopes 
of the Lendu Plateau to heights of 2,000 m. and more above sea level. 
No definite data are at present available as to the physical properties of 
the lake, but it is apparently quite deep. The water is only moderately 
brackish, though scarcely fit to drink. At several points along the western 
and eastern shores there are hot springs and oil seepages, while native 
fishermen have reported that small explosions, bringing mineral oil to 
the surface, occasionally occur some distance off shore. In the southwest 
corner, the lake is bordered by an extensive, low plain, where the Semliki 
brings in the waters of Lake Edward and of the western slopes of Ruwen- 
zori through a delta partly covered with swamps of papyrus. The north- 
ern end extends into two narrow bays one of which receives the Victoria 
Nile, carrying from the east the waters of Lake Victoria; while from the 
western bay the lake flows out into the Albert Nile. The entrance to the 
outlet is obstructed by many sand banks and accumulations of floating 
vegetation. In the lake itself there are no islands worth mentioning. 

It is evident that our knowledge of the fauna of Lake Albert is 
still extremely imperfect, since no extensive or organized collecting has 
ever been carried on. Of vertebrates only seventeen species of fishes and 
one tortoise have been reported. None of these are endemic and the fishes 
belong essentially to the Nile system, The Protozoa are represented by 
four, and the lower invertebrates by twenty species, including 2 Polyzoa, 
12 crustaceans (2 prawns, 7 copepodes, 1 Branchiura, 1 Ostracoda, and I 
Cladocera), 2 Oligocheta, and 4 Rotifera; only three of the crustaceans 
are endemic. 

The following isa list of the seventeen mollusks (9 Gastropoda and 
8 Pelecypoda) known with certainty to occur in Lake Albert, the endemic 

forms being marked with an asterisk": 


ISSR Ay aoe ae da Ue i eee 

The first of these mollusks were collected by 8S. W. Baker when he discovered the lake on March 14, 
1864. His material was described by Adams, H. 1866. ‘List of the shells collected by Samuel White 
Baker, Esq., during his recent explorations in Central Africa.’ Proc. Zool. Soc. London, pp. 375-376. 
No localities were mentioned in that paper, but E. A. Smith later (1888, op. cvt., p. 52) stated that S. W. 
Baker informed him ‘“‘that all the shells mentioned by Mr. Adams and which he has presented to the 
British Museum, came from the Albert Nyanza.”’ Additional specimens were obtained by Emin Pasha, 
F. Stuhlmann, J. E. 8. Moore, and Schubotz. 
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Planorbis gibbonst Spherium nyanzx 
jai cia stanleyi (? =adowensis) Corbicula radiata 

“ sudanicus tanganikanus ei pusilla 
*Pila stuhlmanm *Parreysia bakers 
Viviparus rubicundus ¥ 2 acuminata 
*Bulimus walleri Celatura egyptiaca 

a alberta * Mutela emint 
Melanoides tuberculata ¥ i aliauds 


*Cleopatra pirothr 

A number of other species have been reported at various times 
from the lake, but we believe that most of them were misidentified: 
- Planorbis adowensis, P. apertus, Pila wernei, Spherium stuhlmanni, 
“Unio” cailliaudi, “Unio” teretiusculus, and Mutela nilotica. Potadoma 
liricincta was originally described as from Lake Albert, but most probably 
the type specimens were obtained in some of the streams flowing to the 
Ituri. 

Although about half of the species of the above list are not known 
from outside Lake Albert, the fauna shows nothing quite striking, being 
frankly Nilotic in its general make-up. Even the peculiar Mutela emini 
is undoubtedly a close relative of the more widely distributed M. nilotica. 
It should, however, be remembered that what we know at present of the 
fauna is based entirely upon shells picked up at the shore. The deep 
waters of the lake are totally unexplored. 


Lake Edward 


Lake Edward (Ruite Ngize or Ngezi, formerly known as Lake Albert 
Edward) is situated south of the equator, at an altitude of 940 m.,in one 
of the widest portions of the Albertine Rift. It stretches from north to 
south over some 80 kilometers, while its width, from east to west, reaches 
90 kilometers in the northern half, but is considerably less in the south. 
Its total area has been calculated at 2,150 square kilometers. The western 
side rises rapidly to heights of 2,500 m. and more and the shore is quite 
steep, often forming cliffs 300 m. to 900 m. above the level of the water; 
there are, however, many intervening beaches of pebbles and coarse sand, 
usually fringed with thickets of reeds. Elsewhere the shores are generally 
low, more or less swampy, and frequently preceded by a belt of rushes 
(Scirpus) or cattail (Typha). This is especially true of the southeastern 
corner, where the water is shallow and choked with submerged aquatic 
plants and also presents a number of low, almost floating islets of mud and 
decaying vegetation. The lake is generally shallow, although its greatest 
depth has not yet been ascertained. It is only 5 m. deep at the distance 
of a kilometer and a half from the northern shore. It contains no islands 
of any importance. bile 
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In the south, east, and north, many small streams flow into the lake, 
the area drained being quite extensive, including the eastern slopes of 
Ruwenzori. Several of the Ruwenzori tributaries first empty in a de- 
pression to the northeast occupied by Lake George (Ruisamba or Dweru), 
which covers about 500 square kilometers and connects with Lake 
Edward by means of the broad Kazinga (or Kafuru) channel. Among 
the southern tributaries the Rutshuru ranks first, since it drains the 
northern slopes of the Mfumbiro volcanoes. The lake is thus well fed 
and there is a fairly steady outflow from its northwestern corner through 
the Semliki northward. The waters are but slightly brackish and still 
quite fit to drink. 

Lake Edward appears to possess unusually favorable conditions 
for the development of life, at least to judge from the abundance of 
aquatic vegetation and the extremely numerous shore-birds, especially 
in the southern portion. The junior author, who made a brief visit to 
the lake in August, 1914, feels convinced that the animals thus far recorded 
represent but a fraction of the existing fauna, since a systematic explora- 
tion has never been attempted.! The known vertebrates include a water- 
snake and eighteen fishes; of the latter six species and one genus are 
endemic, the remainder being mostly Nilotic, although six species have 
only been found elsewhere in Lake Victoria. The fourteen lower inverte- 
brates include 2 Polyzoa, 11 crustaceans (1 prawn, 1 crab, 3 copepodes, 
1 Branchiura, and 5 Cladocera), and 1 hydrachnid; one of the Cladocera 
and the hydrachnid are endemic. All these animals belong to the usual 
fresh-water types. 

The Mollusca definitely recorded from the lake are listed below, 
the endemic species being marked with an asterisk. They total 19 forms 
(14 Gastropoda and 5 Pelecypoda).? 


Lymnxa natalensis undussumx —*Burnupia edwardiana 
Planorbis bridouxianus *Pila ovata var. emint 
a choanomphalus *Viviparus unicolor var. conoideus 
OO i var. basisulcatus  Bulimus alberta 
tees smtha Melanoides tuberculata 
be sudanicus tangantkanus *Corbicula radiata edwardi 
S| GRbbona | *Parreysia ngesiana 
e fouladougouensis Paws regis 
ss partes apertus Buick e stuhlmanna 


1Speaking in general of Lakes Albert and Edward, J. E. 8. Moore (1903, ‘The Tanganyika 
problem,’ pp. 129-130) writes: ‘‘The fauna of both the Nyanzas is abundant—perhaps quite as abun- 
dant as that of Nyassa—but in both lakes it is composed of only a very few forms of fishes, and half a 
dozen species of Mollusca at the most. In many portions of both the Nyanzas the beach is composed of 


actually nothing else but the shells of Melania tuberculata.’’ He also claims that the fauna of Lake 
Edward is practically identical with that of Lake Albert. These hasty statements are not quite borne 
out by the facts. 


2The first mollusks of Lake Edward were obtained by Emin Pasha and F. Stuhlmann, travelling 
together in 1891-1892, and were recorded by E.v. Martens in 1897 ( Deutsch Ost Afr., IV, Beschalte 
Weichth.’). Subsequent additions were mostly made by Gromier, J. E. S. Moore, Schubotz and the 
junior author. 
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The other mollusks reported from Lake Edward appear to us of 
very doubtful occurrence there: Pila stuhlmannii, Bulimus humerosus, 
Melanoides tuberculata var. dautzenbergi, Spherium stuhlmann, Aspa- 
tharia innesi, and Mutela nilotica. 

Practically all the species at present known from the lake were 
obtained in the shallow, southern part, where most of them are found in 
abundance, notably near the mouth of the Rutshuru River. The fauna 
of the deeper waters still remains to be investigated. The mollusks are 
generally of small size. Although ten out of the nineteen forms are 
endemic, the malacological fauna is not very distinctive, since even the 
peculiar species are rather closely related to common Nilotic or even 
more generally distributed Ethiopian forms. Only some of the Planorbis 
appear to be of a distinct type (P. apertus, P. choanomphalus, and 
especially P. smithi), the shell being often more heavy than usual. It 
may be of someinterest that P. choanomphalus has been found elsewhere 
only in Lakes Victoria and Kivu. To the truly aquatic fauna of the lake 
should perhaps be added Succinea bequaerti, which lives at the southern 
shore in the thickets of rushes and reeds, fixed to these plants a short 
distance above the surface of the water. | 

Topographic and soil conditions of the surrounding territory clearly 
point to a former much larger extension of Lake Edward. Not so long 
ago, probably within historic times, it covered the low, alluvial, and 
more or less swampy plain to the northeast now partly occupied by Lake 
George and that near the mouth of the Rutshuru. Stuhlmann first 
reported the existence near Vichumbi, in the plain at the southern shore, 
of blackish alluviums containing an abundant shell fauna, in about 8 m. 
above the present level of the water.1 E. v. Martens recognized that these 
subfossil shells belonged to species still living nowadays in the lake. The 
most abundant among them are Corbicula radiata, Melanoides tuber- 
culata, Planorbis choanomphalus, and Bulimus alberti, but many others 
are also present. Gromier also collected them from deposits near 
Vichumbi, 5 m. above the level of the lake,? and the junior author found 
them in hardened marls more to the east, near Kabare. 


1In 1894 (‘Mit Emin Pasha ins Herz von Afrika,’ I, p. 270) Stuhlmann describes these deposits as 
follows: ‘‘ Die Ebene besteht, so weit wir sie durchmessen haben, aus schwirzlichen Ablagerungen, in 
denen sich zahlreiche Schneckenschalen finden. Noch in ziemlicher Entfernung vom See fanden wir 
westlich von Vitshumbi etwa 1 m. unter der Oberflache eine 4-6 cm. starke Schicht, die mit Schalen von 
Stisswassermollusken (Planorbis, Unio, Melania und anderen) durchsetzt war. Nach unsere Schatzung 
lag dieser Schicht etwa 8 m. tiber dem heutigen Wasserspiegel; tiber ihr hatte sich ein graubrauner 
Bek Cn ie eene 

ermain (1916, Bull. Mus. Hist. Nat. Paris, Pl. v) has published a ph i i 

embedded fresh-water shells, obtained by Gromier near abe publi ree, oe restone with 
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Lake Kivu 


Lake Kivu lies in the Albertine Rift about 110 kilometers north of 
Tanganyika, at an altitude of 1,460 m. In anorth to south direction it is 
some 100 kilometers long and, from east to west, 50 kilometers wide in 
the middle, covering an area of approximately 2,650 square kilometers. 
It contains several islands, most of them of small size. The largest, that 
of Kwidjwi, is over 40 kilometers long, situated near the southern end, and 
traversed by a hilly, rocky ridge. The shore is steep everywhere, often 
rising in cliffs, with many fjord-like indentations. The deep, blue 
waters, which have not been properly sounded, contrast with the white, 
crust-like deposit of mineral matter on the rocky shore.! The water is 
remarkable for the excessive quantity of saline matter it contains, espe- 
cially a very unusual amount of salts of sodium and magnesium, there 
being more than twice the amount of salts of magnesium present in 
Tanganyika. On the other hand, the water appears to be almost entirely 
free of calcium salts.2 In addition, it contains a slight proportion of 
sulphuretted hydrogen (one part in 100,000) and a certain quantity of 
boric acid, probably present as magnesium borate. The presence of free 
sulphuretted hydrogen in solution shows that most of the oxygen has been 
eliminated to form various sulphates. There are a number of hot springs 
in the lake, while occasionally bubbles of oil come up suddenly, forming 
black patches on the surface. The lake, being quite deep, is often agitated 
by violent tempests. It should also be mentioned that, when the 
Namlagira voleano is in activity, the water of the northern part often 
reaches such a high temperature that many of the animals die; this being 
due either to submarine eruptions or to lava flowing into the lake. The 
watershed of Kivu is very small, since no sizable rivers flow into it. 
At the extreme southern end the lake flows out to Tanganyika, by way 
of the Ruzizi, a narrow, rocky mountain stream.° 

The peculiar physical and chemical features of Lake Kivu account 
sufficiently for the extreme poverty of its plant and animal life, which 
are especially handicapped by the unusual high salinity. Only thirteen 


1According to J. E. S. Moore (1903, ‘The Tanganyika problem,’ p. 84), analysis of samples of these 
shore incrustations showed them to contain 26.65 per cent of CaO and 12.66 per cent of MgO. “This 
substance,”’ he says, ‘‘gathers about the objects on the shore line, incrusting the pebbles and the reed- 
stems in such a manner, that extraordinary masses of incrustation are formed, which are as hard as 
Roman cement. The incrustation also encloses the shells of the few mollusks which exist in Kivu.’’ The 
shells we have seen from Kivu were, however, quite free of incrustation. i 

23ee Hundeshagen, F. 1909. ‘Analyse einiger ostafrikanischer Wasser.’ Zeitschr. Offentl. Chemie, 


204; 
3Further details concerning the physiography of Lake Kivu are to be found in Bockelmann, A. V. 
1901-02. ‘Versuch einer Monographie des Kivu-Sees und seiner Umgebung als Begleittext zur Dr. 
Kandt’s Karte.’ Beitr. Kolonialpolit. u. Kolonialwirtsch., III, p. 357, map. sone 
Kandt, R. 1905. ‘Caput Nili. Eine empfindsame Reise zu den Quellen des Nils.’ (Berlin), 
2d Ed., xvi +538 pp., 12 Pls., 1 Map. , 
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species of fishes are known to occur, but three of them are endemic and 
three others are found in Kivu and Tanganyika only (in one case also in 
the Ruzizi). The lower invertebrates include but four crustaceans (2 
crabs and 2 copepodes) and two oligochetes (one endemic). Schubotz 
was unable to discover Polyzoa, although he paid especial attention to 
that group. Meduse or jelly-fish have also been vaguely reported, but 
Schubotz was unable to confirm their presence. Otherwise the fauna of 
Kivu is typically fluviatile and it is noteworthy that, although in direct 
communication with Tanganyika, it possesses none of the thalassoid forms 
of that lake. 

The malacological fauna of Kivu is exceptionally poor. J. E. S. 
Moore sums up his own experience as follows: ‘There was a small 
variety of Planorbis, a small Bithynia and Melanza tuberculata among the 
gastropodean molluscs, one or two species of fresh-water bivalves, closely 
allied to the Unios found generally in the African lakes, and apparently 

nothing else; the most striking feature about the fauna of Lake Kivu 
being the apparent absence of Vzviparas.’’! Schubotz only obtained in 
the lake Plan:rbis choanomphalus and Melanoides tuberculata and these 
are also the two species recently collected by Mr. René Van Saceghem at 
Kisenje, near the northern end. It would be of great interest to know 
in how far Moore’s statements with regard to the remainder of the 
mollusk fauna are correct. Cunnington says that no Pelecypoda appear 
to occur. Moreover, it is quite possible that the fauna is much richer in 
the southern part of the lake, near Kwidjwi and the outlet of the Ruzizi, 
where the waters are better sheltered from the deleterious effects of the 
Mfumbiro volcanoes. 

Kirchstein® has noted the existence along the shores of Kivu of cal- 
careous tufa forming beaches raised as much as 8 m. above the present 
level of the water. These deposits contain fossil mollusks which, he says, 
belong to the same species now living in Lake Edward, but apparently 
extinct in Kivu.* This observation, if confirmed, will be of considerable 
‘zoogeographic significance, since it would point to rather recent and far- 
reaching changes in the topographic, hydrographic and ecological condi- 
tions of this region. It is therefore unfortunate that no taxonomic study 
of these fossils and critical comparison with the Lake Edward mollusks 
jave been undertaken. 


11903, ‘The Tanganyika problem,’ p. 129. 

21920, Proc. Zool. Soc. London, p. 605. 

tae Adolf Friedrich zu Mecklenburg, 1909, ‘Ins Innerste Afrika,’ p. 159. 

‘These shore formations probably induced Moore’s remark quoted above, that the few mollusks 
now living in Kivu become incrusted with mineral matter. 
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Lake Tanganyika 


Lake Tanganyika lies between 3° and 9° S., in about 29° to 31° E. 
It is the longest fresh-water lake in the world, extending from southeast 
to northwest over some 700 kilometers, while its width varies between 
40 and 80 kilometers. It covers an area of approximately 32,900 square 
kilometers and occupies, at an altitude of 771 m., the southern end and 
deepest portion of the Albertine Rift. Almost everywhere the coast-line 
rises abruptly to a considerable height, frequently forming sheer cliffs. 
In many places the shore is rocky, but elsewhere there are beaches of 
pebbles or coarse sand on which dead shells are found in profusion (PI. 
LXX). Some of the rivers flowing into the lake have also accumulated 
much silt at their mouth and the marshy shore is then fringed with dense 
thickets of reed (Phragmites vulgaris). Most of the tributaries, however, 
are small; the Malagarazi, on the eastern shore, which drains a large part 
of Tanganyika Territory, is by far the most important. In the extreme 
north the Ruzizi, coming from Lake Kivu, enters by sqveral branches 
which form the delta of Ugende, a low, alluvial, swampy plain evidently 
once a portion of the floor of Tanganyika. About the middle of the 
western shore, in nearly 6° S., there is a break through the mountainous 
scarp, giving passage to the Lukuga, the outlet of Tanganyika to the 
Congo. There are very few islands, always of small size. In the north- 
western corner the mountainous peninsula of Kibanga, 60 kilometers long 
and 15 kilometers wide, separates the broad and deep Burton Gulf from 
the main body of water. 

The history of the Lukuga River is extremely interesting and not 
without importance from a malacological point of view, as it would appear 
to have had many vicissitudes. Before the final subsidence which pro- 
duced the deep rift of which Tanganyika now fills the bottom, the primi- 
tive valley was subjected to active erosion by a stream which either 
drained a now vanished surface of land or was fed by a precursor of the 
present lake. This stream gradually scooped out its bed through the 
more recent continental formations and down to the older Paleozoic 
rocks. The formation of Lake Tanganyika in its present shape cut off 
the main source of supply of the Lukuga and during the period the lake 
filled up to its present level, alluvial sediments gradually choked the bed 
of the stream. Since the area drained by Tanganyika is not very 
great and rainfall relatively low, the amount of water which found its 
way into the lake may have been at certain periods nearly balanced by 
evaporation, so that there was little change in the surface level and no 
occasion for an outlet. If the waters did not flow out at all for some 
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time, as is quite probable, they became more saline than at present and 
such past conditions of salinity may have influenced the nature and evolu- 
‘tion of the fauna. At some comparatively very recent epoch, perhaps 
during the Pleistocene, the formation of the Mfumbiro Volcanoes diverted 
the waters of Lake Kivu from the basin of the Nile, to which they formerly 
flowed, southward into Tanganyika. This additional supply slowly 
raised the level, so that the Lukuga was eventually again opened up as 
an outlet. The lake at first sank rapidly and its level later became sub- 
ject to fluctuations with the time of year and the amount of rainfall. 
There are observations on record showing a certain periodicity in the rise 
and fall of the level even since the relatively recent arrival of Europeans. 
At the time of Cameron’s visit in 1874 and of Stanley’s in 1876, the 
waters were beginning to filter through the outlet of the Lukuga at the 
end of the rainy season and for a number of years, about that time, the 
outflow may have been intermittent. About 1879 a definite channel was 
opened, the outflowing water sufficing to sweep away the alluvial silt and 
obstructing water plants. The consequent lowering of level in Tangan- 
yika during the ensuing years appears to have amounted to about 11 m., 
and the lowest level was reached, it seems, about 1894, when a general 
rise set in, reaching its maximum in 1917. Since, a renewed fall has been 
recorded. It has also been contended that Tanganyika undergoes a 
gradual desiccation through evaporation or reduction of inflow, but the 
regulating function of the Lukuga appears to be quiet sufficient to 
explain the observed fluctuations of level. 

In connection with the fluctuations of level of Fe vik, it is 
worthy of mention that at. various places there are shore deposits of shells 
apparently belonging to species still living in the lake. Some ‘‘were 
found embedded in a coarse, sandy matrix upon the shore at Sumbua, 
about halfway up the east coast of the lake. One reef was so weathered 
that the shells (Neothauma) stood out very conspicuously, just in the 
breakers. Three similar reefs occur at intervals inland, on the summits 
of the former sandy beaches. These shells may be referred to a late 
Post-Pliocene age. Other specimens occurred in a cliff or ridge, about 
six feet high, in the northwest part of the Rukwa Valley, where the lake 
formerly was, but is now dried up. So far as one can judge, none of the 
shells which are more or less perfect, or of those of which there are only 
fragments, belong to other than recent species, showing that these ridges 
are of quite modern origin. Among those from Sumbua, besides the 
Neothauma, are remains of Rumella, a thalassoid genus, and of Unio; 
and from the Rukwa Valley are fragments of Lanistes, Vivipara, Melania, 


’ 
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Corbicula, aud Unio, all ordinary fresh-water types. The amount of 
material at hand, however, is so small that one cannot say to what extent 
the thalassoid shells may be represented in the same locality.’”! 

As Tanganyika extends from north to south over nearly six degrees 
of latitude, one might suppose that conditions of climate and salinity 
show enough differences at various points to produce appreciable changes 
in the fauna. That such is the case has been claimed by J. E. S. 
Moore: ‘In Tanganyika,” he says, ‘“‘there are at least three very well 
marked varieties of the ally of the genus Vivipara, Neothauma. One of 
these with the type of shell represented on page 261 (a) occurs exclusively 
at the south end of the lake, swarming in the broad and more or less shel- 
tered reaches into which the southern end of Tanganyika expands. In 
the narrow, surf-swept, and turbulent portion of the lake, which stretches 
between the north of Cameron Bay and Tembwi Neothauma is only 
found in the little bays and sheltered places occurring along both shores, 
and here the character of the form changes, the double-keeled shell of the 
former variety being replaced by the elongated type shown on page 261 
(b). Northward the lake terminates again in more or less sheltered ex- 
panses, like the Gulf of Ubuari, the deep bays near Ujiji, and the extreme 
northern extremity of Tanganyika. In these the form of the genus again 
changes, the two more southern varieties being replaced by the curious 
rounded form represented on page 261(c).”? Moore also states that 
Tiphobia and Paramelania show similar geographical varieties. A closer 
examination of the available records gives no definite support to this view. 
Like most fresh-water mollusks, the shells of Tanganyika appear to be 
subject to considerable variation and this is true of the thalassoid as well 
as for the more usual fluviatile types. But it is by no means apparent 
that any of the forms thus produced within the same species are restricted 
to certain areas of the lake. In the case of Neothawma, E. A. Smith has 
called attention to the occurrence together, at the southern end of the 
lake, of both the keeled and unkeeled varieties, and this is also brought 
out by the extensive collections made by Stappers and by Charles Hedley’s 
collections from Albertville. | | 

Tanganyika is, after Lake Baikal, the deepest fresh-water lake of the 
earth. About midway its length, a transverse crest, at a depth of 136 m. 
to 600 m., divides it into'a northern and a southern basin. The northern 


1B, A. Smith, 1906, Proc. Zool. Soc. London, I, p. 185. j : 

J. E. 8S. Moore (1903, ‘The Tanganyika problem,’ p. 8) also mentions having met at several points 
along the shore, between Ujiji and Usumbura, modern lake-beds which are ‘‘now 100 feet above the 
water-line, and contain the same peculiar halolimnic shells which are now found inhabiting the lake. 

21903, ‘The Tanganyika Problem,’ pp. 149-150. 

31906, Proc. Zool. Soc. London, I, pp. 180 and 184. | 
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half is probably over 1,100 m. deep over much of its area and soundings 
here have reached to 1,277 m. below the surface. The southern basin 
shows even greater depths, in one place as much as 1,435 m. The waters 
are of a dark green color and slightly brackish, though drinkable. They 
contain a relatively small amount of calcium salts, but are unusually nich 
in salts of magnesium.! The diurnal temperature of the surface water 
oscillates between 25° and 29° C.; it is slightly lower beneath the surface 
and remains fairly constant at about 23° C. between 400 m. and the 
bottom. The lake is subject to violent tempests and is usually quieter 
during the night than the day. These heavy movements of the surface 
water not only influence mechanically the distribution and structure of 
plants and animals, but they also contribute actively in aérating the 
water so that they are partly responsible for the abundance of life at 
greater depths.? L. Stappers found the transparency, as measured with 
a white disk, to vary from 2m. to 8m. 

Tanganyika thus possesses many of the physical and perhaps also 
some of the mechanical features of the ocean. If such marine-like condi- 
tions lasted sufficiently long in past geological periods, while the lake 
remained isolated from other fresh-water bodies, they may go far to 
explain its remarkable forms of life. The flora, as far as higher aquatic 
plants is concerned, shows nothing distinctive; but the Alge have proved 
to be a strange and interesting collection, a considerable number being 
peculiar to the lake, while several show undoubted marine affinities. 
The fauna, however, is in every way unique. No other assemblage of 
animals has roused so much discussion among biologists and it will be 
necessary to consider it somewhat in detail before attempting to draw 
any inferences from it. 

Considered as a whole, the animals of Tanganyika fall into two 
groups, which are especially well marked among the mollusks. Some 
forms do not differ conspicuously in general appearance from the usual 
fresh-water types and belong to genera or even species that occur in 
other African lakes or rivers. Others, however,—and they are the 
largest number, as well in species as in individuals—are totally unlike 
the members of the neighboring fluviatile faune and differ from all 


‘These are evidently derived from Lake Kivu, where they are present in large quantities. 
a "Interesting physical data concerning Lake Tanganyika are contained in a series of papers by L. 
appers: 
1913. *°Note sur les variations saisonniéres de l’embouchure de la Lobozi, affluent de la Tanganika.’ 
Revue Congolaise, IV, pp. 100-110, Pls. vi-x. (Pl. x illustrates the action of the surf on the shore). 
1914. _‘Exploration scientifique du Dr. L. Stappers aux lacs Moéro et Tanganika. I. Recherches 
bathymétriques sur les lacs Moéro et Tanganika.’ Ann. Biol. Lacustre, VII, pp. 838-114, Pls. 1—1v, map. 
1913. ‘Mission Stappers, 1911-1913. Répertoire général des échantillons d’histoire naturelle 
recueillis.” (Brussels), xii+ [67] pp. 
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fresh-water animals living at present. Many of these belong to endemic 
genera and in a few cases to peculiar families or subfamilies. The 
endemic mollusks are especially striking, often showing all the outward 
appearances of oceanic types and consequently Bourguignat proposed 
calling them “‘thalassoid’”’ or marine-like,! an appropriate term which, 
moreover, does not commit us to any view as to the possible origin of 
these animals. 7 7 

There are no endemic forms among the few mammals, crocodiles, 
turtles, and amphibians known from the lake, but of the five water-snakes 
recorded two are peculiar; one of these belongs to an endemic genus, 
while the other possesses a relative in Nyasaland. The fishes are better 
represented than any other group, no less than 146 species, belonging to 
55 genera being known at present, and of these 121 or 83%, belonging to 
26 genera, are endemic. These fishes pertain to eleven families which, 
however, are all typical fresh-water groups or at least contain elsewhere 
fresh-water forms. The Cichlide are extremely well represented by 89 
species, 84 of which are endemic. The Polyzoa, though only five in 
number, are of especial interest: at least two of them are endemic, while 
another has only been found in India. Three belong to the Phylactole- 
mata, a group generally found in fresh-water; the two others are Gym- 
noleemata, the members of which are, with few exceptions, marine and it 
is of some significance that both belong to genera (Yzctorella and 
Arachnoidia) that are represented by living, true marine species in the 
East Indies. Among the Crustacea, the Macrura are represented by 
twelve species of prawns (of four genera), all of which are endemic, 
although they belong undoubtedly to fresh-water groups; the Brachyura 
contain five species of crabs (of two genera), four of which are endemic, 
. but in this case too they are allied to fresh-water types. The groups of 
smaller Crustacea (Eucopepoda, Branchiura, and Ostracoda) are repre- 
sented by many species (62, of which 49 are endemic), but none of them 
show any affinity to marine forms. The six species of Hydrachnida 
(three endemic), three species of Oligocheta (two endemic), five or six 
species of Hirudinea (leeches), twenty-nine species of Rotifera (one 
endemic), one endemic species of Turbellaria, six species of Porifera (four 
endemic), and seven species of Protozoa (one endemic) are all essentially 
fresh-water types. 


1J. R. Bourguignat. 1885. ‘Notice prodromique sur les mollusques terrestres et fluviatiles re- 
cueillis par M. Victor Giraud dans la région méridionale du lac Tanganika.’ (Paris), p. 9. 

We shall use the term “‘thalassoid’”’ in preference to that of “halolimnic,”’ which was proposed 
later by J. E. 8. Moore for the same mollusks. The latter designation implies a direct marine origin of 
these mollusks, independent from that of the usual fresh-water fauna, a theory which will be discussed 


in the sequel. 
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The occurrence of a true medusa or jelly-fish (Limnocnida tan- 
ganice R. T. Giinther) in Lake Tanganyika, discovered by Bohm in 
1883, for the first time focussed the interest of the scientific world upon 
the lake. The number of fresh-water meduse# then known was very small, 
so that considerable significance was attached to this find. In recent 
years, however, allied forms of Limnocnida have been found in Lake 
Victoria, in various African rivers, such as the Nile, the Zambezi and the 
Limpopo, and in certain streams of India; while other types of fresh- 
water meduse are known from Lake Qurum in Egypt, the Caspian Sea, 
the Yang-tse-Kiang, and some North American rivers.! 

Notwithstanding the considerable amount of work done on the 
fauna of Lake Tanganyika, we are as yet far from being adequately in- 
formed with regard to the distribution in depth of its various inhabitants, 
except, perhaps, in the case of some of the mollusks. It is quite possible 
that some of the true deep-water or bathylimnetic forms are still totally 
unknown. At any rate, it does not appear possible to draw up a list of 
the forms occurring only beyond a depth of 50 meters. It is furthermore 
impossible to state with any degree of certainty whether the bathylim- 
netic fauna is different; at various depths and whether it is the same over 
the entire area covered by the lake. | 

The Mollusca are by far the most interesting part of the Tanganyi- 
kan fauna. Ever since Richard Burton and J. H. Speke upon discovering 
the Lake (February 13, 1858) obtained the first specimens, they have 
aroused the curiosity of biologists and been the subject of much specula- 
tion.? The literature dealing with them has become quite extensive, yet 
they are far from being satisfactorily known. Of the so-called thalassoid 
forms not half of the genera have been e amined anatomically and 
the ecological conditions under which they live have been but very 
superficially studied.’ ey | 

The molluscan fauna of Lake Tanganyika is extremely abundant in 
species as well as in individuals. According to our present estimate, based 


'They have also been vaguely reported by Kandt from Lake Kivu and from one of the small 
lakes, Tshohoha, in Ruanda. 

The shells collected by Burton and Speke were studied by Woodward, 8. P. 1859. ‘On some new 
freshwater shells from Central Africa.’ Proc. Zool. Soc. London, pp. 348-350, Pl. xuvir. The comprised: 
Iridina spekit, Grandidieria burtoni, Spekia zonata, and Edgaria nassa. 

3In the taxonomic part of. this Report all mollusks known from Tanganyika were listed with 
full references to published records. With regard to the synonymy of the numerous forms named by 
Bourguignat we have generally accepted the conclusions reached by C. F. Ancey, E. A. Smith, and L. 
Germain as exposed in the following recent publications: 

Smith, E. A. 1904. ‘Some remarks on the Mollusca of Lake Tanganyika.’ Proc. Malacol. Soc. 
oe ae pp. 77-104. 

neey, C. F. 1907. ‘Réflexions sur la faune malacologique du lac Tanganika et catalogue des 
Mollusques de ce lac.’ Bull. Scientif. France et Belgique, (5) LX, (1906), pp. 259-270, py 
Germain, L. 1908. ‘Mollusques du lac Tanganika et desesenvirons.’ In‘Rés. Scientif. Voy. Afr. 


Foa.’ (Paris), pp. 612-702. This valuable account contains photographic reproductions of several of 
Bourguignat’s types. 
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upon a critical examination of the synonymy as adopted in the taxonomic 
part of this work, the number of forms that may claim recognition as 
species, races, or varieties runs to 155 (109 Gastropoda and 46 Pelecy- 
poda), of which 143 are endemic (97 Gastropoda and 46 Pelecypoda). 
Although the lists given below certainly include names that eventually 
will be eliminated, we believe that these losses will be amply made up by 
new discoveries. The rather high figures might easily convey the im- 
pression that the malacological fauna of Tanganyika is now prefectly 
well investigated; but nothing would be farther from the truth, for, even 
in the small material we have studied, we have recognized several forms 
that had escaped our predecessors. 

The Mollusca of Tanganyika are readily distributed among three 
groups, based upon the degree of relationship to the usual fresh-water 
types.! : 

(1) The first group comprises forms belonging to the usual fluviatile 
genera, also found elsewhere in African fresh waters. 


Lymnxa natalensis : *Melanoides admirabilis 
hates caillaudi var. jouberts *Cleopatra guillemet 
“ak gravierr ge oN? jouberta 
Planorbis adowensis abet pr trisulcata 
a bridouxianus aes ay var. foar 
BOF hs var. foar *Corbicula tanganyicensts 
ms lavigertanus a ives foar 
$4 sudanicus tanganikanus *Pisidium hermosum 
site ec moncetr Cariian giraudr 
Mi icieg lamy2 *Parreysia horer 
Segmentina angusta ene UpUJTENSIS 
* Planorbula tanganyicensis *Celatura gerrardr 
*Bulinus coulboist Fics (2?) béhma 
+ “  yandaten se calathus 
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*Physopsis tanganyicx ge gerett 
* Ancylus tangany1censis ae randabela 
Pila ovata * A spatharia anceyt 
me “var. bridouxt Por yy lavigerrana 
Lanistes ellapticus * Mutela lavigertana 
* 6 Hoube A nonce 
a bourguignats * ‘“  mnilotica var. moineti 
Viviparus unicolor *  «  solentformis : 
‘ costulatus — *Tridina speki 
sey foait «: * “ — bourguignatt 
i (?) brincatianus AS” gUraaat 
sg Maree ‘3 var. bridouwi- * “  landeaur 
anus | MNO EE 


Melanoides tuberculata 


ar Py e 
1Ag in other similar lists, the endemic forms are marked with an asterisk. 
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This group comprises 19 genera with 56 forms, no less than 44 being 
endemic, the last figure especially being surprisingly high. ‘There is, 
however, no difficulty in showing that all these mollusks are closely 
allied to the usual Ethiopian fluviatile species. In some cases, as in 
Lymnexa, Bulinus, Physopsis, Pila, and Lanistes, it is even somewhat 
doubtful whether the Tanganyikans are really separable from the more 
widely distributed forms. But others, such as Melanoid2s admirabilis, 
the species of Cleopatra and Corbicula, and Iridina speki, are quite 
peculiar and among the most characteristic animals of the lake. Some 
of them are distinguished from their Ethiopian relatives by the unusual 
large size and thickness, the bright coloration, or the elegant sculpture. 

So far as we are informed, most, if not all, of the mollusks of this 
group live in the quiet lagoons, marshes, or swamps of the shore, where 
sand spits shelter them against the mechanical action of the waves, and 
where fresh water drained from the coastal highlands tends to lower the 
normal salinity of the lake water. Under such favorable conditions they 
are frequently found in flourishing colonies. 

(2) The second group comprises a number of strictly endemic genera, 
but whose affinities to the usual Ethiopian fresh-water genera are still 
beyond dispute. 


*Neothauma tanganyicense *Grandidierta hautteceur1 
*Neothauma tanganyicense var. bicarina- * ‘ incarnata 
tum . : ‘3 Mra 
*Neothauma ES a ‘var. euryom-  * e rhynchonella 
phalum . a rotundata 
* Neothauma tanganyicense var. major e smitha 
*Mysorella (2?) multisulcata - “ tanganyicensis 
*“ Melania”’ tanganyicensis . a SS var. exalbida 
*Grandidieria burtont is if thomsona 
23 di a MAE. CSTs ORs tanganyicensis 
ig i. “var. servainiana : 3 living- 
i a oo over sturanys stoniana 
- é callista i a ortmannt 
= elongata * fe stappersi — 
if Ky giraudi 3 ¢ bourguignati 
‘s Bs gravida e i subtriangularis 


Some of these 29 forms are quite variable in shape and sculpture, so 
that the specific limits in this group are far from cleared up. Neothauma 
is a true viviparid, on characters of shell and operculum, as well as on soft 
parts and anatomy. It may be regarded as an enlarged edition of Vivi- 
parus, remarkable for its bulk and extreme variability. The curious 
little amnicolid which we have provisionally referred to the Indian genus 
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Mysorella, is apparently not closely allied to any of the Ethiopians. 
“ Melania”’ tanganyicensis, unknown to us in nature, does not seem to 
findits natural placeamong the common fresh-water melanid genera of 
Africa and it might be better placed in a genus of its own, Horea of Bour- 
guignat. The Grandidierie are modified unionids, striking on account 
of the rather small, short, stumpy shell, often with angular contour; 
outside they are covered with a silky periostracum. By far the most 
‘ interesting type is Pseudospatha, a mutelid with thin, strongly compressed 
valves, polished and bright amber yellow outside, pinkish iridescent 
inside. 

The mollusks of this second group all belong to the so-called littoral 
zone, between shore line and depths of 20 to 50 m. Neothawma is abun- 
dant to depths of 20 m. and it also enters some of the ponds of the coast, 
in the alluvial*plains near the mouth of rivers. Myscrella (?) bisulcata 
was dredged by Stappersin 100 m., but in dead condition, and it probably 
lives near the shore. The Grandidi riz occupy muddy bottoms at depths 
between 25 and 50 m. The thinness of the shell of Pseudospatha, a 
unique feature among Tanganyikan mollusks, must be correlated with 
some peculiarity of its habitat, concerning which unfortunately no in- 
formation is available at present. 

(3) The last group contains the so-called “thalassoid”’ snails, a 
strange and extremely varied assemblage of forms, so different from 
what we find in the rivers and other lakes of Africa that their relation- 
ship can only be traced through a careful study of the soft parts and 
anatomy and is in some cases still open to question. 


*Syrnolopsis lacustris : *Stanleya neritinoides 

- s ‘«  molirensis *Baizea giraudr 

oe e minuta * © « leucoraphe 

‘ i ‘“ carinifera eM oanaudy (?) 

bi . gracilis He Spovunaala 

*Anceya giraudr * © — smithiana 

+ fO GANT: i aes 
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* PuoC nda *Reymondia horet . 
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*Martelia tanganycensis * ie minor : 

*  — dautzenbergr * a tanganyicensis 
Me rufofilosa *Bridouxia giraudt 

si A var. minuta *Spekia zonata 
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: fy duveyrierzana *Bathanalia howest 

* “f milne-edwardstana *Timnotrochus thomsoni 
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The 70 thalassoid forms belong to 20 genera.!. We provisionally re- 
gard Syrnolops'sanl Anceya as forming a peculiar family Syrnolopside, 
of doubtful affinity since the soft parts and operculum are unknown; 
possibly related to Amnicolidz. As more fully explained in the taxonomic 
part of this work, the other thalassoid genera are in our opinion true 
Melaniidz. We include in that family even the genera Tiphobia and 
Bathanalia, which many authors have separated into a distinct family 
Tiphobiide. 

The thalassoid gastropods of Tanganyika live under at least three 
different sets of environmental conditions. Most species of Paramelania, 
Edgaria, Reymondia, Tanganyicia, and Spekia are shore snails that live 
firmly attached to rocks where they are fully exposed to the movement 
of the waves. Of Hdgaria nassa J. E. 8. Moore says: ‘ During life this 
molluse inhabits the surface rocks of Tanganyika, and its shells are 
always richly encrusted with the green algee which clothe the rocks for a 
considerable depth. It is sluggish, and appears to browse within a very 
limited area, like the Patellas of the ocean beach.’’? On p. 246 of Moore’s 
book we also read: ‘‘Upon the shore rocks and flourishing among the 
surf and the breakers of Lake Tanganyika there are several species of 
small molluscs, which in the fauna of the lake fill the place of the Littor- 
anas and Neritinas of the sea shores, and among these littoral forms 
there occurs in great abundance the animal, to the empty shell of which 


1We rank Burtonilla as a subgenus to Anceya, Coulboisia and Giraudia as subgenera to Baizea, and 
Bythoceras as a subgenus to Paramelania. 


21903, ‘The Tanganyika Problem,’ p. 250. 
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Crosse gave the name of Tanganyicia.’’ Other snails, such as the 
Syrnolopside (Syrnolopsis and Anceya), Limnotrochus thomsoni, and 
Chytra kirkii, live freely on the muddy or gravelly bottom, overgrown 
with aquatic weeds, of the littoral zone, between the shore and depths of 
50 to 80 meters. Here they are accompanied by the snails and mussels 
of our second group, which are much more typical of this particular 
habitat than any of the thalassoid species. Finally, a relatively small 
number of types inhabit the lake bottom at greater depth, between 50 
and 200 meters. Among these the most frequent is Tiphobia horet, which 
Moore found in 100 fathoms and over, while Stappers dredged it in depths 
of 90 to 160 meters. Moore also writes that Paramelania (Bythoceras) 
aridescens and P. (B.) mincr were obtained between 300 and 1,000 feet. 
Bathanalia howesi also is a true deep water form: Stappers found it in 
76 meters. Beyond a depth of 200 meters there is very little if any mol- 
luscan life, in what should properly be regarded as the true ‘‘ bathylim- 
netic’? zone, although it would seem that these deeper regions have not. 
yet been adequately investigated.! 

Most thalassoid snails present a number of striking peculiarities 
by means of which they differ markedly from the usual fresh-water types. 
As they belong to many different species, several of which are of large 
size and extremely abundant, they form an assemblage not to be dupli- 
cated anywhere else. With very few exceptions the shells are solid, thick, 
and heavy, which points to a steady and fairly abundant supply of lime. 
In addition they show none of the corrosion at the top of the spire which 
is so common a feature of other African fresh-water gastropods, and their 
surface is generally free of incrustations or coating of foreign matter. 
As in many truly marine snails, the periostracum is comparatively 
thin and the outer surface is clean and often smooth. They are handsome 
shells, beautifully sculptured and often provided with spines or protuber- 
ances. The.size, the proportions of the spire, the shape of the aperture, 
and the details of sculpture are as a rule so variable that the limits 
between the species are hard to draw. The strangest among the thalas- 
soid genera are Tiphobia, Bathanalia, Chytra, Limnotrochus, and Spekva, 
in whichit would be impossible to recognize Melaniide without a study of 
the soft parts, opercula, and radule. 

; In our opinion the term ‘‘thalassoid” applied to these mollusks has 
befogged the whole “Tanganyika Problem.’’ Even authors like Dr. 
Cunnington, who discredit the relationships of these genera with marine 


10ther deep fresh-water lakes, in Switzerland, Japan, and elsewhere, possess in their bathylimnetic 
zone a number of small, usually thin-shelled, fragile snails and mussels, evidently derived from 
~ normal species of the littoral zone. No such types have thus far been found in Tanganyika. 
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gastropods claimed by J. E. S. Moore, return time and again to their 
thalassoid appearance. It is true that a few genera, such as Spekza, 
Tanganyicia, Lavigeria, Limnotrochus, the Syrnolopside, etc., recall 
various marine shells by their form or sculpture or solidity; but the 
marine appearance is most convincing to those who are relatively un- 
familiar with marine mollusks, and in no case has actual relationship 
with the particular marine shells imitated been demonstrated. These 
mollusks are in no way comparable to the Polyzoa Victorella and Arach- 
noidia or the fresh-water meduse of Tanganyika, which are directly re- 
lated to marine stocks and which, together with some of the alge, alone 
merit Moore’s term “‘halolimnic.” To class the so-called ‘‘thalassoid”’ 
gastropods with these “halolimnic” organisms muddles the whole 
inquiry. In the mollusks we have to do with cases of adaptive converg- 
ence, such as Sp:kia, which mimics petricolous Littorinide; or with 
mature stages of sculptural evolution, as in Tzphobia, Paramelania, 
and others, where the convergence to marine shells is merely adventi- 
tious. In these forms the evolution of sculpture based upon axial ribs 
and spiral cords, such as many melanians have, parallels or converges 
toward that of some marine snails having the same fundamental sculp- 
tural elements. In either case, details of sculpture have absolutely no 
phylogenetic significance outside of the limits of each narrow group. The 
solidity of many Tanganyikan Melaniide may be adaptiveinthe case of 
littoral forms; but many melanians elsewhere, such as Paludomus and its 
allies, are equally solid. 

While we thus disbelieve all phylogenetic relationships between the 
thalassoid gastropods of Tanganyika and marine snails, past or present, 
yet we are unable to agree with Germain that the melanians of the lake 
are not fundamentally different from those that inhabit Lake Moero, 
Lake Nyasa, and the Upper Congo basin.!. Nor could we subscribe to his 
statement that the fauna of the upper and mid-Congo ‘‘shows a whole 
series of melanians of marine appearance.”’ These Congo melanians are 
mostly of small size, usually covered with a thick periostracum, and 
frequently corroded or decollate. They are not in our opinion more 
heavily sculptured nor more solid than many members of the same family 
from the fresh waters of other parts of the world. We fail to find any- 
thing in the fauna of the Congo and its affluents that could be regarded 


11914, [X*® Congr. Internat. Zool. Monaco (1913), pp. 563-565. 
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as ancestral to or derived from such Tanganyikan types as Chytra, Tipho- 
bia, Spekia, ete. 3 

The perplexing questions raised by the origin and evolution of 
Tanganyikan mollusks are closely linked up with the more general 
problem of the origin of the lake itself. We do not intend to enter deeply 
into it, since it has been often discussed at length, more recently again by 
L. Germain. Although the marine-like appearance of some of the 
mollusks had been noticed several times before, it was the discovery of 
meduse that prompted R. T. Gunther? to argue that Tanganyika was a 
“residual sea,’”’ the remnant of an extension from the Atlantic, which at 
one time, he claimed, covered most of the present Congo basin. Left 
behind by a subsequent regression of the sea, the lake, he said, gradually 
lost most of its former salinity through dilution with rain water and 
drainage to the ocean, while the fauna retained many of its marine char- 
acteristics and acquired through migration'a number of strictly fluviatile 
types. We know, however, that the meduse, though undoubtedly of 
marine origin as a group, are much more widely distributed in fresh waters 
—especially in Africa—than was at first suspected. These animals 
can no longer be used as an important argument in favor of Ginther’s 
theory, since there has been plenty of opportunity for their migration 
along fresh-water streams into Tanganyika. The theory was considerably 
stressed by J. E.S. Moore,’ who held the opinion that Tanganyika repre- 
sented an ancient extension of the Jurassic ocean. The thalassoid mol- 
lusks he regarded as “‘halolimnic”’ survivors of Jurassic, marine forms. 
Moore has even attempted to show that “the very remarkable facies 
which the shells of the halolimnic gastropods possess is unmistakably 
again presented by a similar number of gastropods which are character- 
istic of the deposits left by the old Jurassic seas.”* His efforts in that 
direction appear somewhat futile, since in external appearance the thalas- 
soid shells could equally well be matched with fossils of other geologic 
periods or with present-day marine forms. It is sufficient to mention 


1We cannot well agree with Germain’s statement that Pseudogibbula is ‘un véritable Troque d’eau 
douce”’ analogous to Chytra and Limnotrochus. It appears to be either a littorinid (as Dautzenberg 
thought), which like Cremnoconchus has becomeadapted to fresh water and 1s most likely arecent deriva- 
tive from a marine ancestor; or possibly it may belong to the Amnicolide. It remains without meaning 
until the dentition can be examined. : ; te 

2Giinther, R. T. 1894. ‘Further contribution to the anatomy of Limnocnida tanganyice.’ Quart. 
Journ. Micr. Sci., N.8., XXXVI, pp. 271-293, Pls. xvi11—x1x (see pp. 289-290). 

3Moore, J. KE. 8. 1898 (March). ‘On the zoological evidence for the connection of Lake Tangan- 
yika with the sea.’ Proc. Roy. Soe. London, LXII, pp. 451-458. 

1898 (June). ‘On the hypothesis that Lake Tanganyika represents an old Jurassic sea.’ Quart. 
Journ. Micr. Sci., N. S., XLI, pp. 303-321, Pl. xxi. 

1903. ‘The Tanganyika Problem.’ (London), xxili+371 pp.; Pls. and maps. : 

44 somewhat similar theory was advanced by H. Nicolas (1898, ‘ Origine marine de certaines espéces 
de mollusques, en cours de transformation, du lac Tanganyika.’ C. R. Ass. Franc. Av. Sci., 2° p., pp. 
508-525). Pelseneer |1906, Bull. Ac. Belgique, Cl. Sci., (1905), pp. 706-707], although condemning 
Moore’s hypothesis, yet believes that Tanganyika was partly populated by forms of marine origin that 


migrated from the west. 
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that.the anatomy of the Tanganyikan thalassoid mollusks, as known at 
present, shows that they are related to the living fresh-water melanians. 
Moreover, Moore’s hypothesis is contradicted by the geological structure 
of the region of Lake Tanganyika.! There are no indications that the 
sea, extended anywhere near the lake during the Mesozoic, as no marine 
deposits of that period are known in the interior of Central Africa, the 
rocks all belonging to continental or lacustrine formations. This region 
appears to have undergone no marine transgression since the middle of 
Paleozoic times. It is now generally admitted that after the close of the 
Paleozoic the earth crust of this part of Africa was dislocated by a series 
of tremendous fracture movements, so-called faults. These movements 
covered a long lapse of time and must have been interrupted by several 
periods of relative quietness. In the region of Tanganyika they probably 
began about the middle of the Mesozoic and continued till the present 
day: even now earthquakes dre quite frequent on the shores. The lake 
nowadays fills the bottom of the southernmost and deepest portion of 
a huge trough, known as the Albertine Rift, which resulted from the suc- 
cessive faulting movements. It is therefore in no way a residual sea. 
On the whole, the most plausible explanation of the peculiarities of 
the Tanganyikan mollusk fauna seems to be that it is a mixture of several 
distinct faune, all derived from FLUVIATILE ancestors, but which have 
reached the lake at different epochs of its geologic past. So many have 
been the vicissitudes of the history of the lake and of that of the sur- 
rounding territory, that connections must have been repeatedly estab- 
lished and severed again with other hydrographic basins. It seems 
equally safe to assume that at intervals Tanganyika formed for some 
length of time a closed basin, where truly marine-like conditions pre- 
vailed, perhaps even more pronounced than nowadays, as for instance in 
a higher salinity. Thus there was ample opportunity for repeated immi- 
grations of fluviatile stocks from neighboring river basins, while at least 
some of them could later’ evolve into peculiar types better adapted to 
their new environment. It is quite possible that some of the most strik- 
ingly thalassoid genera are the direct descendants of fluviatile forms which 
migrated into the lake at the beginning of its history, perhaps during the 
Mesozoic. But, even in their case, it is likely that they have been deeply 


1See for a discussion of the geological side of the argument: 
Cornet, J. 1896. ‘Le Tanganyika est-il un Relikten-See?’ Le Mouvement Géographique, Nos. 


' 25 and 26. 


oa EK. 1901. ‘Ist der Tanganyika ein Relikten-See?’ Petermann’s Mittheil., XLVII, 
pp. 275-278. 

Hudleston, W. H. 1904. ‘On the origin of the marine (halolimnic) fauna of Lake Tanganyika.’ 
Geological Mag., pp. 337-382, 2 Pls. 
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modified from the ancestral type, so that it seems to us meaningless to 
look for their ancestors among Mesozoic fluviatile snails similar in appear- 
ance to some of the present day Tanganyikans.!. To speculate further 
upon the history of the Tanganyikan mollusks would hardly serve a 
useful purpose, since we know nothing whatsoever of the fluviatile forms 
that lived in Central Africa during the Mesozoic and early Ceenozoic. 


Lake Moero 


Lake Moero (or Mweru) extends over an area of about 4,850 square 
kilometers, between 8° 30’ and 9° 30’ S., 28° 30’ and 29° E., being about 
120 kilometers long from northeast to southwest and nearly everywhere 
some 40 kilometers wide.? In the west it is bordered by the steep, moun- 
tainous slopes of the Kundelungu Plateau, rapidly rising to 1,400 m. 
above sea level. Here the shore often forms cliffs and presents no harbors 
nor bays, while the few small affluents come down in cascades. The 
northern shore is rather gentle, with occasional, narrow, sandy beaches; 
it receives two affluents of moderate size, the Lunkinda and the Loao. 
The Luvua (usually called Lualaba by the natives), the outlet of the lake, 
flows out of the extreme northwestern corner. The east coast is also 
bordered by cliffs, but they are much lower than on the western shore, 
and the ascent to the highland is more gradual. An important eastern 
affluent, the Kalungwesi, drains a large portion of Northeast Rhodesia. 
The southern shore is very low, frequently marshy or covered with 
rushes or papyrus swamps, and continuesinland as a slightly raised, uni- 
formly flat, alluvial plain, almost as large as Lake Moero itself. This 
plain is still partly flooded at the height of the rainy season. Topographic 
conditions show that it has only recently emerged above the waters and 
the shrinking process of the lake appears to be steadily continuing now- 
adays. The Luapula, carrying the waters of Bangweolo, enters at the 
southern end through a small, swampy peninsula which projects into the 
lake. West of the mouth of the Luapula there is a deep bay which receives 


10. A. White and L. Tausch have called attention to the superficial resemblance between certain 
thalassoid gastropods of Tanganyika and some lacustrine Upper Cretaceous or Kocene fossils; especially 
between Pyrgulifera and Paramelania, and between Fascinellq and Syrnolopsis. They assume that 
this similarity is sufficient proof of a direct relationship between the forms in question. There is no 
way of proving that in hoger cases the resemblance is not as fortuitous as is the external likeness with 

tain Jurassic marine snails. 
ie White, C. A. 1881. ‘Tanganyika shells.’ Nature, XXV, pp. 101-102. 
1882. ‘New molluscan forms from the Laramie and Green River group, with discussion of some 
associated forms heretofore known.’ Proc. U.S. Nat. Mus., V, pp. 94-99, Pls. 111—-1v (see p. 98). 

Tausch, L. 1884. ‘Ueber einige Conchylien aus dem Tanganyika See und deren fossile Ver- 
wandte.’ Sitz. Ber. Ak. Wiss. Wien, Math. Naturw. Kl, XC, Abt. 1, pp. DO-(0er ia. rear): 

Oppenheim, P. 1892. ‘Ueber einige Brackwasser- und Binnenmollusken aus der Kreide und dem 
Eocin Ungarns.’ Zeitschr. Deutsch. Geol. Ges., XLIV, pp. 697-818, Pls. xxx1-xxxXvI (see pp. 750-752). . 

°The altitude of Lake Moero is variously given as 912 m., 936.m., or 972 m. above. 
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the Lufukwe, an affluent draining part of the Kundelungu Plateau from 
which it descends in a series of picturesque leaps.' 

Lake Moero contains but two islands, both elevated and rocky and 
situated in the southern corner. The largest is that of Kilwa, near the 
western shore; the other, Sokwa, lies near the eastern bank. The lake 
is extremely shallow, the bottom gently sloping from the southern shore 
to the center, at an average depth of 10 m. The deepest depression dis- 
covered thus far reaches only 15 m. and is found close to the eastern 
coast. The main current of the Luapula crosses the lake along the eastern 
shore, the lake itself being at present but little more than a pool-like 
expansion of the stream. ‘The bottom consists of a layer of oozy, gray 
mud, at least 1.5 m. thick. Since the Luvua steadily lowers the level of 
the lake by wearing down the rapids between Pweto and Kiambi, Lake 
Moero will shortly be transformed into a swampy district similar to that 
of the upper Lualaba valley near Lake Kisale. Much of its malacological 
fauna is probably doomed to extinction in the near future. Even at 
present the characteristic, carinate Viv7parus mwerue:sis and its var. 
pagodif rmzs are but rarely found alive, although thousands of dead speci- 
mens may be picked up at the shore or dredged from the bottom. The 
water is fresh, but dirty and opaque. Stappers gives 0.40 m. to 0.50 m. 
as the transparency measured by means of a white disk. The day tem- 
perature at the surface varies between 21° C. in the morning and 27° C.. 
to 28° C. (rarely 29° C.) in the afternoon, during the rainy season (October 
to January). Below the surface it rapidly decreases to 24° C.-26° C., 
remaining fairly uniform and varying but little with depth.” 

The fauna of Lake Moero was extensively investigated by the 
late Dr. L. Stappers from September 1911 to January 1912. Unfor- 
tunately, but few of his results have been published thus far, so that it is 
not possible to give a brief account of the numerical strength of various 
groups as we have done with the other lakes. The fishes are very abun- 
dant in individuals and belong to 46 species, 14 of which are endemic.? 


‘In the valley of the Kampemba, an affluent of the Lufukwe, about 50 kilometers west of the 
southern end of Lake Moero, there are deposits of a lacustrine limestone, apparently of quite 
recent age, with remains of Physopsts, Lymnzxa, and Planorbis, differing but little from living 
Ethiopian species. See Leriche, M. - 1925. ‘Les fossiles du caleaire lacustre observé récemment 
sur le plateau du Kundelungu (Katanga).’ Rev. Zool. Afric., XIII, pp. 150-155, Pl. v. 

2For physical data concerning Lake Moero, consult: 
a8 metmpers L. 1912. ‘Expériences de péche faites au lac Moéro.’ Revue Congolaise, II, pp. 397— 

1914. ‘Exploration scientifique du Dr. L. Stappers aux lacs Moéro et Tanganika. I. Recherches 
bathymétriques sur les lacs Moéro et Tanganika.’ Ann. Biol. Lacustre, VII, 1, pp. 83-114, Pls. 1m—-1v, 


oe Paes 
1913. “Mission Stappers 1911-1918. Répertoire général des échantillons d’histoire naturelle 
recueillis.’, (Bruxelles), x1i-+[67] pp. 


‘See G. A: Boulenger, 1920, Rev. Zool. Afric., VIII, pp. 3-5. ~ 
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Many of the Mollusca known from the lake were examined by 


us.! They total 20 forms (13 Gastropoda and 7 Pelecypoda), sone to 
14 genera: 


Lymnxa natalensis (perhaps subsp. un- .*Melanoides mweruensis 


dussume) *Cleopatra johnstont 
Planorbis adowensis vee mweruensis 
Physopsis africana globosa Corbicula radiata 
Burnupia sp. (recorded as stuhlmannt) Parreysia mweruensis 
Lanistes ovum | *Pseudavicula johnstoni 
*Viiparus crawshayt *Mutela hargeri 
. Bs MWweruensts oe OReret 
fy ire gd: var. pagodiformis Aspatharia sp. (undescribed) 
* Melanoides crawshayti | Ktheria elliptica 
. 7 ematatrix : 


Of these twenty forms, ten may be regarded as endemic and were 
marked as such in the above list. It should, however, be noted that 
five of them, viz. Melanoides crawshay1, M. mweruensis, Cleopatra john- 
stont, Pseudavicula johnstont, and Mutela hargeri, are not absolutely 
restricted to the lake: proper, but extend into the lower reaches of the 
Luapula, below the Johnston Falls, where the river becomes shallow 
and sluggish. All of these mollusks are evidently related to the usual - 
Ethiopian fresh-water types. Yet in some cases they have acquired a 
peculiar shape or sculpture, and this, added to their great abundance, 
lends to the fauna a facies quite its own. This is especially true of the 
heavy and strongly keeled Vivzparus mweruensis, which some authors 
have even transferred to Neothauma; but we do not believe that it has any - 
real relationship to that Tanganyikan genus. ‘The curiously bialate 
unionid Pseudavicula johnstoni has been separated as a distinct genus, 
endemic in Moero, from the other African members of the family; it 
reminds one somewhat of the Tanganyikan Pseudospatha, but it lacks 
the bright periostracum and iridescent nacre of that genus. Mutela 
hargeri is equally remarkable among the Mutelide. } 

Lymneza, Planorbis, and Physopsis inhabit the pools at or near the 
shore, together with a species of Succinea (S. baumanni, according to 
Dautzenberg and Germain) that crawls over the amphibious plants above 
the surface of the water. Lanistes is mostly found in the swamps 
of the southern coast. The junior author collected Burnupia 
from’'the under side of floating leaves of water-lilies in the bay of Kilwa. 
The"typical Moero fauna, however, such as the species of Melanoides, 


~The junior author collected a number of them in December, 1911 and January, 1912. 
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Cleopatra, Viviparus, Pseudavicula, and Mutela, lives on the oozy bottom 
of the open lake, the bivalves being buried deep in the mud. In.some 
places dead shells of these species form important deposits. 


Lake Bangweolo 


Lake Bangweolo (or Bangweulu, called by the natives ‘‘Bemba’”’) 
lies in about 30°S., between 10° 40’ and 11° 30’ E., at an altitude of 1,140 
m. It covers about 3,000 square kilometers and occupies an extremely 
shallow basin bordered on all sides by low shores. The eastern and 
southern parts especially, where it recetves the Chambezi and other 
small tributaries and where it flows out into the Luapula, are little more 
than an extensive morass of reeds and papyrus, divided by many channels 
into muddy, partly floating islands. Only on the western side are the 
banks clearly defined. The greatest extent of open water is not more 
than 100 kilometers long from north to south and hardly 40 kilometers 
wide from east to west. Even inthis open portion the lake is nowhere 
over 5 m. deep. The water is apparently quite fresh. A considerable 
amount of alluvial’ matter is steadily carried into the basin, while the 
Luapula slowly drains more of the water as it erodes a deeper channel 
through the various stretches of rocky barriers that interrupt its upper 
course. The gradual silting up and disappearance of Lake Bangweolo is 
therefore steadily progressing.! 

_ We were unable to find much information concerning the fauna 
of this lake. Weatherley*? has reported that it is absolutely shell-less, - 
but it seems difficult to believe that such is actually the case. The region 
_ appears never to have been visited by a malacologist. 


Notes on the Relations of the Ethiopian to Other Regions 


The isolation of the Ethiopian Region from the Palearctic appears to 
have been of long standing, since the European Tertiaries, rich in land 
and fresh-water shells from the Paleeocene to the Pliocene, appear about 
as free from Ethiopian forms as the modern European fauna. The char- 
acteristically Palearctic genera now found in the Ethiopian Region 
(such as Pupillide, Lymnza, Vi’rina) probably came by way of Asia. 
Chapin believes that ‘‘in Miocene time there was a belt of tropical rain 
forest stretching most of the way between India and Africa,” and such a 


1Recent accounts of physical conditions in the Lake Bangweolo area are to be found in: 

Rosen, E. von. 1916. ‘ Traskfolket.’ (Stockholm), 468 pp., 3 Maps, 78 Pls. i 

Fries, R. E. 1921. ‘Wissenschaftliche Ergebnisse der schwedischen Rhodesia-Kongo-Expedition 
a ee Leitung von Eric Graf von Rosen. I. Botanische Forschungen.’ Erginzungsheft, 

DD., Pls. 


2Weatherley, P. 1898. ‘Circumnavigation of Lake B : 
pp. 241-262, Map, gation of Lake Bangweolo.’ Geograph. Journ. London, XII, 
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connection is required to explain the presence in Africa of a great series 
of Oriental genera of Zonitide, Enide, Cyclophoride, Viviparide, 
Unionide, etc. In exchange southeastern Asia received genera of Acha- 
tinidz:, Streptaxide and some other groups from Africa. We strongly 
believe that the African continent, with its great antiquity, was an 
important autochtonous center of evolution for several groups of terres- 
trial and fluviatile mollusks.1 In many cases the same genera occur in the 
Ethiopian and Oriental Reigons; in others the genera are distinct but 
closely related. : 

The relations existing between the fresh-water faune of Africa and’ 
South America have been so fully discussed by H. von Ihering, A. E. 
Ortmann, J. D. Haseman and many others, ‘that we give here only the 
salient points. 

It is generally admitted that, if direct land connection ever existed 
between these continents, it was interrupted before the beginning of 
of Tertiary time. Only the older and more slowly changing groups can 
be expected to show relationship; but groups of great antiquity have had 
time to reach Africa and South America by way of the northern con- 
tinents, so that only such groups as we have reason to believe never 
existed in the north are really significant in this inquiry. — 

FrEsH-waTER Mussets.—The affinities of African Unionide are. 
clearly with those of the Oriental Region. The Mutelide, on the other 
hand, have relatives only in South America.? This family is unknown in 
the northern continents, either recent or fossil. Important in this con- 
nection is von Ihering’s discovery of a mussel with the strongly taxodont 
hinge of the Ethiopian genus Iridina, in the Brazilian State of Sao 
Paulo.‘ : 

The highly peculiar family Etheriide has representatives in South 
America, the Ethiopian Region, Madagascar, and peninsular India. It 
has not been found fossil. 

FREsH-WATER Gastropops.—The family Ampullariidz has in the 
Ethiopian Region one genus, Pila, with calcareous operculum, occurring 
also in Madagascar and the Oriental Region; three genera, Lanistes, 
mammalian orders Hyracoidea, Proboscidea, and Sirenia. See Osborn, H. F.. 1921. ‘Adaptive radia- 
tion and classification of the Proboscidia.’ Proc. Nat. Ac. Sci. Washington, VII, pp. 231-234. 


2Tf, as A. E. Ortmann claims, Diplodon and its immediate allies belong to the Mutelide, then the 
fam‘ly includes also all of the naiades of Australia and New Zealand. : 

3Unless the Pennsylvanian Triassic Mycetopoda diluculi Pilsbry, 1921, Proc. Ac. Nat. Sci. Philadel- 
phia, p. 36, based on a fragmentary specimen, proves really to belong to this South American genus. 


The generic reference was provisional, as the hinge is unknown. _ ; 
Pigeon priscus H. von Ihering, 1912, Journ. Ac. Nat. Sci. Philadelphia, XV, p. 489, Pl. xu, 


figs. 20-23. Unfortunately the age of the deposit containing this mussel has not been determined. It 
is supposed to be Upper Cretaceous or Lower Eocene. 
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 Saulea, and Afropomus, have corneous opercula, like the tropical 
American genera. This family is not represented, recent or fossil, in 
north temperate regions. 

The Melaniidz or melanians of Africa are partly bated to those of 
the Oriental Region (Melaniidz), but the genus Potadoma (Potadomine) 
is closely related to the Tropical American genus Pachychilus. Rhino- 


-  melania was considered by E. von Martens to be a subgenus of the South 


American genus Hemisinus. It does not appear related to any Old 
World genus. 

All of the fresh-water forms mentioned are large or moderately large 
shells, generally occurring in abundance. Their absence in Europe and 
especially in western North America, though negative evidence, has a 
certain significance. From the Laramie formation (Upper Cretaceous) 
on, rich faunze of Unionide, Cyrenide, Viviparide, Melaniide and 
other fresh-water mollusks are known in western North America. If the 
Ampullariide, Mutelide, Etheriide, etc., migrated to or from South 
America around the North Pacific, it is certainly strange that no trace of 
them has been found in these deposits. 

The absence of these African and South American families in Kuro- 
pean Mesozoic and Tertiary faunse yet known renders migration around 
the North Atlantic unlikely. 

Some other groups common to the fresh-waters of South America 
and Africa, such as Cyrenide, Hupera, Neritina, Amnicolide, are well 
represented in northern Mesozoic and Tertiary deposits. Thus, the 
genus Hupera is now confined to the Ethiopian Region, South and Middle 
- America. It would be thought an evidence of former union of these 
continents, were it not that species have been found in the Eocene of 
Europe, China, and western North America, showing that it is a group ~ 
formerly having a Holarctic range, probably migrating south and now, 
like the camels, existing in the peripheral areas of its migrations. 

TERRESTRIAL Mou.usks.—Among land mollusks the Acavide, 
Streptaxide and Achatinide are the most significant families. The sub- 
family Streptaxine is special to Africa and South America. The sub- 
family Ptychotremine is distributed over Africa and the Oriental 
Region. Two Italian Eocene species and one French Pliocene species 
have been referred to the group, but their relations have been disputed 
and must be regarded as uncertain. Otherwise the family is unknown in 
northern regions. 

The Achatinide have their greatest development in Africa, but with 
numerous genera also in tropical America and a few in the Oriental 
Region, all of the latter identical with or close to African genera. 

‘ 
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The Acavide and their immediate allies appear also to be an Austral 
group, present in Australia, Ceylon, Madagascar, South Africa and 
South America, and unknown in northern regions, either recent or fossil. 
They are large snails, not likely to be overlooked. 

It appears, therefore, that the Ethiopian and Neotropical faune 
contain one series of land and fresh-water mollusks belonging to groups 
known in the northern continents as recent,Tertiary or Mesozoic forms, 
and another series of groups unknown anywhere along the northern 
routes of inter-continental migration. This second group consists partly 
of conspicuous forms, not likely to be transported far without actual 
land communication. These facts seem to lend support to the hypothesis 
of a Mesozoic “Western Gondwana” or Brazilo-Ethiopian continent, 
‘“Archhelenis” as it has been termed by H. von Ihering. That the evi- 
dence is largely negative must not be lost sight of. It can by no means 
be considered conclusive until we have a far more complete knowledge of . 
land and fresh-water fossils of Tertiary and especially of Mesozoic 
deposits of Asia and North America. 


Recent Additions to the Land Mollusks of ae Belgian Congo 


Since the publication of the senior author’s ‘Review of the Land 
Mollusks of the Belgian Congo,’ in this Bulletin, Vol. XL, 1919, a number 
of papers have appeared containing additional information on the sub- 
ject. For the convenience of the student, we subjoin a list of these 
publications and indicate the new terrestrial forms described therein. 


Connolly, M. 1922 (November). ‘Notes on African non-marine Mollusca, with 
descriptions of many new species.’ Ann. Mag. Nat. Hist., (9) X, pp. 485-517, PI. 
BAY: 

Gulella (Paucidentina) dupuisi, p. 497, Pl. x1v, fig. 39. Nsendwe. 

1923. ‘Notes on African non-marine Mollusca, with descriptions of many new 
species (cont.).’ Op. cit., (9) XI, pp. 345-362, Pl. 1; (9) XII, pp. 633-659, Pl. xrx. 
Nothapalus ugandanus, p. 854, Pl. 1, fig. 26. Buhamba and Burunga. ~ 

Nothapalus adelus, p. 355, Pl. 1, fig. 27. Between Lake Mutanda and Lake Kivu. 

Subulina viridula, p. 359, Pl. 1, fig. 25. Mukanda near Lake Kivu. 

Pseudoglessula mutandana, p. 347, fig. 2 and PI. 1, fig. 23. Lake Mutanda. 

Pseudoglessula perobtusa, p. 347, Pl. 1, fig. 8. Burunga, Mt. Mikeno, 6,000 ft. 

Pseudoglessula (Kempioconcha) pilsbryi, p. 349, new name for Kempia kivuensis 
Preston, 1913, Rev. Zool. Afric., III, p. 53; not Ena kivuensis Preston, 1913, op. cit., 
p. 50, which, accerding to Connolly, is also a Pseudoglessula. 

Pseudopeas burunganum, p. 644, Pl. xrx, fig. 41. Burunga, Mt. Mikeno (type) 
and Lake Mutanda. 

Opeas thomasi, p. 658, Pl. xrx, fig. 3. Mukanda near Lake Kivu (type) and 
Mbarara to Kigezi (Uganda). 

Dupuis, P. 1922. ‘Notes malacologiques concernant la faune de ) Afrique con-— 
tinentale et insulaire. I.’ Ann. Soc. Zool. Belgique, LIII, pp. 46-48. 
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Subulina sinistrorsa, p. 47, fig. 1. Kindu. 

Cexcilioides spencet, p. 48, fig. 2. Near Boma. This appears to be C. gundlachi 
Pfeiffer. 

1923. ‘Notes malacologiques concernant la faune de |’ Afrique continentale et 
insulaire. II.’ Op. cit., LITI, (1922), pp. 80-83. 

Dupuis, P. and Putzeys. 1922 (December). ‘Notes sur la faune malacologique 
africaine.’ Op. cit., LIII, pp. 40-45. 

Pseudotrochus janssensi, p. 42, fig. 2. Inkongu and Dima. 

Ptychotrema (Parennea) connollyi, p. 40, fig. 1. Nsendwe and Barumbu. P. 
dykeiana Spence is a synonym of this. 

1928. ‘Deuxiéme note concernant la faune malacologique africaine.’ Op. cit., 
LITI, (1922), pp. 69-79. ; 

Succinea chudeawt Germain var. leynenz, p. 70, fig. 2. Nyangwe. 

Ptychotrema (Nsendwea) nobrei, p. 74, fig. 7. Nsendwe. 

Dyke, F. M. 1922. ‘Some uses of shells in the BelgianCongo.’ Journ. of Con- 
chology, XVI, p. 309. 

Spenee, G. C. 1922. ‘A collection of Mollusca from the Belgian Congo.’ Op. 
cit., XVI, pp. 265—267. 

1923 (January). ‘Mollusca from the Belgian Congo (II).’ Op. cit., XVII, pp. 
19-94" Pla, | 

Achatina schweinfurtht var. semifusca, p. 20, Pl. 1, fig. 4. Leverville. 

Homorus (Subulona) bumbaensis, p. 32, Pl. 1, fig 7. Bumba. 

Ceras texistriatum, p. 21, Pl. 1, fig. 3. Elizabetha. 

Pseudoglessula (Ischnoglessula) pulchella, p. 20, Pl. 1, fig. 5. Leverville. 

_ Ptychotrema (Parennea) dykeiana, p. 20, Pl. 1, fig. 6. Leverville. This is the 
same as P. connollyi Dupuis and Putzeys, which has priority (see Spence, 1924, op. 
Ce NE ets), 

G. C. Spence (1923, Journ. of Conchology, XVII, p. 96 and 1924, op. cit., p. 118), 
has also recorded from the Belgian Congo Achatina weynsi Dautzenberg (Alberta) 
“Trachycystis”’? seminium (Morelet) (Boteke), and Thapsia mixta (Smith) (Boteke). 
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PLATE X 


Figs. 1-40. Neritena glabrata Sowerby. Color variations from a colony at 
San Aotonio. X83. 


Puate XI 


Figs. 1-1f. Lymnexa natalensis undussume v.Martens Series from Lubumbashi 
‘River at Elisabethville. 

Figs. 2-2c. . Lymnea natalensis undussumx v. Martens. Irumu. 

Fig. 3. Lymnea natalensis Krauss. Port Elizabeth. 

Fig. 4. Lymnea natalensis undussume v. Martens. Moto. 

Figs. 5-5b. Lymnzxa natalensis undussume v. Martens. Faradje. 

Figs. 6-6a. Physopsis africana Krauss. Natal. 

Figs. 7-7d. Physopsis africana Krauss, variety from Stanleyville 

Figs. 8-8g. Physopsis africana globosa Morelet. Elisabethville. 

Figs. 99a. Bulinus forskalii (Ehrenberg). Bambili. 

Figs. 10-10b. Planorbis sudanicus tanganikanus Bourguignat. Marigot de la 
plaine St. Louis, Tanganyika. 


Burtetiy A.M.N H. Vou. LITI, Pirate XI 


Figs. I-la. 
Figs. 2—2a. 


Sa ype: 


Figs. 3-3a. 
Figs. 4—4a. 


ward. Type. 


Figs. 5-5a. 


ville. Type. 


Figs. 6-6a. 


Tanganyika. 


Figs. 7—7a. 


Type. 


Puate XII 


Burnupia transvaalensis (Craven). Panda River near Likasi. 
Burnupia kimiloloensis Pilsbry and Bequaert. Kimilolo River. 


Burnupia caffra (Krauss). Panda River near Likasi. 
Burnupia edwardiana Pilsbry and Bequaert. Kabare, Lake Ed- 


Burnupia alta Pilsbry and Bequaert. Kisanga River near Elisabeth- 
“ Ancylus”’ tanganyicensis (EK. A. Smith). Kasakaku Bay, Lake 


Burnupia walkeri Pilsbry and Bequaert. Kalengwe, Lualaba River. 


Butuetin A. M.N. H. Vout. LIII, Puate XII 


PuatTeE XIII 


Figs. 1-15. Neritina adansoniana Récluz. Banana. X2. 
Figs. 16-27. Neritina owentana Wood). Zambi. Natural size. 


Buuuetin A, M. N. H. ) Vou. LIII, Puate XIII 


PLATE XIV 


Fig. 1. Pula leopoldvillensis (Putzeys). Leopoldville. 

Figs. 2-3. Saulea vitrea (Born). Operculum and shell. Liberia. 

Figs. 4-5. Afropomus balanoideus (Gould). Operculum and shell. Liberia. 
Figs. 6-8. Lanistes grauerit Thiele. Stanleyville. 

Fig. 9. Pdrla leopoldvillensis (Putzeys). Leopoldville. 


BuLuLeTIN A. M. N. H. Vou. LIT, Prats XIV 


Rican XV. 
Figs. 1-2. Pala congoensis amplior Pilsbry and Bequaert. Type, Nouvelle 
Anvers (Fig. 2); immature paratype, Medje (Fig. 1). 
Figs. 3-4. Pila congoensis Pilsbry and Bequaert. Stanleyville. Type (Fig. 4) 
and immature paratype. 


Figs. 5-6. Pzila microglypta Pilsbry and Bequaert. Stanleyville. Type (Fig. 
6) and immature paratype. 


Butuetin A. M.N. H. . VoL. LIII, Puatse XV 


PLATE XVI 
Head dress of Pila congoensis, worn by a man of the Bangba tribe at Niangara 


BuuuetTin A. M. N. H. Vou. LITI, Phats XVI 


PuaTe XVII 
Figs. 1-4. Lanistes procerus langi Pilsbry and Bequaert. Stanleyville. Type 
(Fig. 4). | | 
Figs. 5-7. Lanistes adansoni Kobelt. Zambi. 
Fig. 8. Lanistes ellipticus E. v. Martens. Kimilolo River. 


Butuetin A. M.N. H. Vou. LIII, Puats XVII 


Puate XVIII 


Fig. 1. Lanistes bicarinatus Germain. Leopoldville. 

Figs. 2-4. Lanistes intortus (Lamarck). Zambi. 

Fig. 5. Lanistes millestriatus Pilsbry and. Bequaert. West Africa. Type. 

Figs. 6-10. Lanistes nsendweensis Putzeys. Brook near the Falls, Stanleyville. 

Fig. 11. Lanistes nsendweensis katanganus Pilsbry and Bequaert. Little Lu- 
bembe River. Type. | yes 

Figs. 12-12a. Lanistes congicus C. R. Boettger. Kidada, Lukungu. 

Figs. 13-15. Lanistes congicus, variety from Boma. 

Fig. 16. Lanistes congicus fraternus Pilsbry and Bequaert. Congo River near 
Kinshasa. Type. | 


BuLueTIn A. M. N. H. “oss None LAM. Prage x VELL 


Prate X1X 


Fig.1 Viviparus unicolor (Olivier). Lake Kabamba. 

Fig. 2. Neothawma tanganyicense var. bridouxianum Giraud. lLuvu Bay, 
Lake Tanganyika. 

Fig. 3. Neothawma tanganyicense E. A. Smith. Lake Tanganyika. 

Fig. 4. Neothauwma tanganyicense var. bicarinatum Bourguignat. Off Kalemb- 
we, Lake Tanganyika. 

Fig. 5. Neothauma tanganyicense E. A. Smith. Moliro, 20m., Lake Tan- 
ganyika. ! 

Fig. 6. Vaviparus mweruensis E. A. Smith.. Pweto, Lake Moero. 

Fig. 7. Viveparus mweruensis pagodiformis KE. A. Smith. Kilwa, Lake Moero. 

Figs. 8-9. Pla congoensis Pilsbry and Bequaert. Opercula of adult and young 
individuals Stanleyville. 

Fig. 10. Pala congoensis amplior Pilsbry and Bequaert. Operculum. 


BULLETIN A. M.N. H. Vou. LITI, Phare XIX 


Pigatw Oe 
Figs. 1-6. Potamides fuscatus (Gmelin) and transitions to the form radula 


(Gmelin). Mouth of the Moanda River. Natural size. 
Figs. 7-9. Potamides fuscatus form radula (Gmelin). Bulabemba Island, near 


the lighthouse. Natural size. 
Figs. 10-11. Potadoma gruptoconus Pilsbry and Bequaert. Type (Fig. 10) 


and paratype. X14. Ganda Sundi. | 
Figs. 12-13. Potadoma schoutedeni Pilsbry and Bequaert. Type (Fig. 12) and 


paratype. 1). Lukula. 


Botwtetixn A. M. N. H. Vou. LIII, Platz XX 


Prate X XI 


Figs. 1-7. Melanoides tuberculata (O. F. Miller). Lake Edward. 

Fig. 8. Melanoides anomala (Dautzenberg). Kabanza. Type. 

Figs. 9-11. Melanoides anomala (Dautzenberg). Kimilolo River. 

Fig. 12. Melanoides anomala (Dautzenberg). Kisanga River. 

Fig. 13. Melanoides anomala bukamana Pilsbry and Bequaert. Lualaba River 
at Bukama. Type. : 

Figs. 14-18. Melanoides liebrechtsi (Dautzenberg). Leopoldville. 

Figs. 19-22. Melanoides kisangani Pilsbry and Bequaert ‘Tshopo River near 
Stanleyville. Type (Fig. 21) and paratype. 

Figs. 23-24. Melanoides kisangani congo Pilsbry and Bequaert. Congo River 
near the Falls at Stanleyville. Type (Fig. 24) and paratype. * 


BuuueTin A. M. N. H. Von Git PEATE x XI 


Puate XXII 


Figs. 1-2. Melanoides langi Pilsbry and Bequaert. :Tshopo River. Type 
(Fig. 1) and paratype. _ 

Fig. 3. Melanoides langi zambiensis Pilsbry and Bequaert. Zambi. Type. 

Figs. 4-5. Melanoides depravata (Dupuis and Putzeys). Kibombo, Lualaba 
River. i : 

Fig. 6. Melanoides nsendweensis megalobasis Pilsbry and Bequaert. Tshopo 
River near Stanleyville. 

Figs. 7-8. Melanoides nsendweensis (Dupuis and Putzeys). Nsendwe. 

Figs. 9-li. Melanoides nsendweensis consobrina (Dupuis and Putzeys). Kindu, 
Lualaba River. 

Fig. 12. Melanoides nsendweensis megalobasis Pilsbry and Bequaert. Tshopo 
River near Stanleyville. Type. 

Fig. 13. Melanoides nsendweensis soror (Dupuis and Putzeys). Nsendwe. 
Topotype | 

Fig. 14. Melanoides wagenia Pilsbry and Bequaert. Brook near Falls of the 
- Congo. Type. 

Figs. 15 and 16. Melanoides wagenia tshopoicola Pilsbry and Bequaert. Tshopo 
River. Type (Fig. 15) and young paratype. 

Figs. 17-18. Melanoides bavayi (Dautzenberg and Germain). Photographie 
reproduction of original figures. 

Ig. 19. Melanoides crawshayi (EK. A. Smith). Lake Moero. 

Figs 20-22. Melanoides mweruensis (E. A. Smith). Lake Moero. 

Fig. 23. Melanoides nyangweensis Dupuis and Putzeys). Nyangwe. 


BULLETIN A. MI Ne B. Vou. LITI, Puate XXII 


Prara XX 
Figs. l-lc. Pachymelania aurita (Miller). Moanda. 
Figs. 2-29. Pachymelania aurita (Miller). San Antonio. 
Figs. 3-3h. Pachymelania fusca (Gmelin). Malela. 


Figs. 4-4a. Pachymelania fusca (Gmelin). San Antonio. 


BULLETIN. A. MoN. Ho. VoL. LIITI, Puate XXIII 


PuaTE XXIV 
Figs. 1-4. Pachymelania fusca (Gmelin). Banana. 
Figs. 5—5b. Pachymelania fusca (Gmelin). San Antonio. 
Fig. 6. Pachymelania fusca (Gmelin). Landana. 


BULLETIN A. M,N. Hi. Vou. LIII, Puate DO NALY 


PLATE XXV 


Figs. 1-1f. Potadoma ponthiervillensis (Dupuis and Putzeys). Stanleyville. 

Figs. 2-2f. Potadoma ponthiervillensis mut. spoliata (Dupuis and Putzeys). 
Stanleyville. 

Figs. 3-3e. Potadoma superba Pilsbry and Bequaert. Affluent of the Tshopo 
River. Type (Fig. 3) and paratypes. 

Fig. 4. Potadoma mungwana Pilsbry and Bequaert. Tshopo River. Type. | 

Figs. 5-5a. Potadoma superba mut. inculta Pilsbry and Bequaert. Affluent of 
the Tshopo River. Type (Fig. 5a) and paratype. 

All figures natural size. 


BULLETIN A. M. N. H. : Vou. LIII, Puatz XXV 


Pirate XXVI 


Fig. 1. Potadoma ignobilis (Thiele). Avakubi. 

Figs. 2-2a. Potadoma ignobilis (Thiele). Stanleyville. 

Figs. 3-3a. Potadoma alutacea Pilsbry and Bequaert. Tshopo River. Type 
(Fig. 3a) and paratype. 

Figs. 4-4b. Pot doma liricincta (EK. A. Smith). Medyje. 

Figs. 5-5a.. Potadoma liricincta mut. major (Thiele). Medje. 

Fig. 6. Potadoma liricincta (EK. A. Smith). Photographic reproduction of type 
figure. : 

Fig. 7. Potadoma liricincta latior (Thiele). Photographic reproduction of type 
figure. 

Figs. 8-8c. Potadoma liricincta (E. A. Smith). Nepongi River, Panga. 
7 Fig. 9. Potadoma liricincta walikalensis Pilsbry and Bequaert. Between Wali- 
kale and Lubutu. Type. 

Figs. 10—-10a. Potadoma liricincta semperlirata Pilsbry and Bequaert. Faradje. 
Type (Fig. 10) and paratype. | 2 

Figs. 11-lla. Potadoma liricincta dryas Pilsbry and Bequaert. Stanleyville, 
in a forest brook. Type (Fig. 11) and paratype. 

Figs. 12-12a. Potadoma pokoensis Pilsbry and Bequaert. Poko. Type (Fig. 12) 
and paratype. 


BuLuetin A. M.N. H. Vou. LIII, Plate XXVI 
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Prats X XVII 


Figs. 1-16. Egeria congica (O. Boettger). Well-sculptured form from Malela. 
Fig. 2. LEgeria congica (O. Boettger). Smooth form from below Zambi. 
Natural size. 


ButbuEeTIN A; M. N. H. Von LIT, PLate XX Vit 


Puate XXVIII 


Figs. 1-4. Egeria congica (O. Boettger). Series showing variation in contour, 
color and sculpture. Malela. 
Figs. 5-66. Iphigeniacurta (Dunker). Globose andlengthenedforms. Banana. 
All natural size. 
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BULLETIN A. M. N. H. 


Vou. LIT; Puate XX VEL 


Puate XXIX 


Figs. l-le. EHgeria tenwicula langi Pilsbry and Bequaert. Malela. Four views 
of the type. ; | 

Figs. 2-3. Egeria tenuicula lang: Pilsbry and Bequaert. Malela. Triangular 
forms. 

Figs. 4-4c, Egeria nux Pilsbry and Bequaert. Malela. Type. 
Figs. 5-5a. Hgeria nux Pilsbry and Bequaert. Malela. Triangular form. 
ae 6-7. Hgeria nux Pilsbry and Bequaert. Malela. Young specimens. 
All natural size. 


BuuuretTin A. M. N. H. Vou. LIII, Prater XXIX 


| PLATE XXX 
Figs. 1-1b. Iphigenia rostrata Roemer. Banana. 
Figs. 2-2a. Etheria elliptica var. cailliaudi Férussac. Luapula River, Kasenga. 
| Natural size. 
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Figs. 1-3. Parreysia leopoldvillensis (Putzeys). Zambi. 

Fig. 4. Parreysia leopoldvillensis (Putzeys). Faradje. 

Fig. 5-6. Parreysia bakeri (H. Adams). Lake Albert. 

Figs. 7-76. Parreysia stuhlmanni (v. Martens). Kabare, Lake Edward. 

Fig. 8. Parreysia mweruensis (E. A. Smith). Elisabethville. 

Fig. 9. Parreysia mweruensis (E. A. Smith). Lukonzolwa. 

Fig. 10. Parreysia mweruensis (E. A. Smith). Kachiobwe. 

Fig. 11. Parreysia ngesiana (v. Martens). Kabare, Lake Edward. 

Figs. 12-126. Parreysia regis Pilsbry and Bequaert. Kabare, Lake Edward. 
Type. 

Fig. 13. Parreysia acuminata (H. Adams). Butiaba, Lake Albert. 

All natural size. 


BULLETIN A. DEON. EI. Von. EMI; Prats XXEXT 


PLate XXXII 


Figs. 1-la. Celatura gerrardi (v. Martens). Lake Tanganyika. 
Figs. 2-2a. Cexlatura mesafricana Pilsbry and Bequaert. Garamba River. 
Type. 
Figs. 8-4. Celatura stanleyvillensis Pilsbry and Bequaert. Stanleyville. Type 
(Figs. 3-3a) and paratype. 
Figs. 5-6. Celatura elegans (de Rochebrune). Zambi. — 
All natural size. 


Buuuetin A. M.N. H. Vou. LIII, Puatse XXXII 


PuaTe XXXII 


Figs. 1-1b. Celatura stagnorum (Dautzenberg). Zambi. 

Figs. 2-2a. Czlatura stagnorum bome Pilsbry and Bequaert. Boma. Type. 
Fig. 3. Celatura stanleyvillensis Pilsbry and Bequaert. Interior of paratype. 
Fig. 4. Czxlatura elegans (de Rochebrune). Interior of specimens from Zambi. 
Figs. 5-5a. Celatura rotula Pilsbry and Bequaert. Leopoldville. Type. 
Figures 1, 2, 3, 4 variously enlarged; the other natural size. 


BULLETIN A. M.N. H. Vou. LIII, Puate XX XIII 


PLATE XXXIV 


Figs. 1-3a. Aspatharia protcher (de Rochebrune). Stanleyville. 
Figs. 4-4a. Aspatharia chapini Pilsbry and Bequaert. Leopoldville. Type. 


Buuuetin A. M. N. H. Vou. LIII, Phatz XXXIV 


PLaTE XXXV 


Figs. 1-la. Aspatharia sinuata (v. Martens). Aba. 
Figs. 2-4. Aspatharia sinuata (v. Martens). Avakubi, Aruwimi-Ituri River. 


BULLET 


AG VES ING ae VoL: LIT, Prats XXXV 


3 PLATE XXXVI 
Figs. 1-3a. Aspatharia sinuata (v. Martens). Faradje. 
Figs. 4-4a. Aspatharia. Luapula River. Two views of a species received 
bearing a MS. name given by Mr. Dautzenberg. 
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Butuetin A. M. N. H. Vou. Lill, Puare XXXVI 


Pirate XXXVII 
Figs. 1-2. Aspatharia wissmanni (v. Martens). Medje. Natural size. 


BuLuETIN A. M. } 


i Vous LET, Piatt XXX VIL 


Pirate XXXVIII 
Figs. 1-2. Mutela dubia (Gmelin). West Africa. Natural size. 


BULLETIN ae Mi. Nee Vou. bE PLAtTE OX X VEE 


Pirate XX XIX 

Figs. 1-2. Mutela rostrata (Rang). Stanleyville. 

Figs. 3-36. Mutela langi Pilsbry and Bequaert. Zambi. Type. 
Natural size. 


Vou. LIT], Phare XXXIX 


PLuatTe XL 


Figs. 1-2. Mutela garambe Pilsbry and Bequaert. Garamba River. Type 
(Figs. 1-la) and paratype. 

Fig. 3. Mutela garambex pretenuis Pilsbry and Bequaert. Aba River near Aba. 
Type. 


BuLueTIn A. M. N. H. ; Vou. LITi, Prats XL 


Pirate XLI 


Fig. 1. Mutela mabilla de Rochebrune. Medje. 
Figs. 2-2a. Mutela iris Pilsbry and Bequaert. Mulongo. Type. 
Figs. 3-3a. Mutela hargeri (EK. A. Smith). Lake Moero. 


BULLETIN A. Vou. LIII, Phare XLI 


Puate XLII 


Fig. 1. Mutela nilotica (Cailliaud). Nile River. 
Figs. 2-2a. Mutela emini v. Martens. Lake Albert. 
Fig. 3. Aspatharia chapini Pilsbry and Bequaert. Dorsal view of the type. 


Buuuetin A. M. N. H. Vou. LIII, Puatr XLII 


Puate XLIII 


Figs. 1-2. Mutela (Chelidonopsis) hirundo v. Martens. Stanleyville. 
Figs. 3-3a. Aspatharia flava Pilsbry and Bequaert. Medje. Type. 


BuLueTIn A. M. N. H. Vous ill, PLATE xX DILL 


Puate XELIV 


Figs. l-la. Jridina spekit Woodward. Lake Tanganyika. 
Figs. 2-2a. Aspatharia flava Pilsbry and Bequaert. Young topotype. 


BuLuretTin A. M. N. H. ° . VoL, Lill; Prarp XLV 


PLATE XLV 


Figs. 1-3. Pseudospatha tanganyicensis (EK. A..Smith). Lake Tanganyika. 

Fig. 4. Pseudospatha tanganyicensis livingstoniana (Bourguignat). Lake 
Tanganyika. pare 

Figs. 5 and 7. Pseudospatha ortmanni Pilsbry and Bequaert. Bay of Toa, Lake 
Tanganyika. Type. i 3 

Fig. 6. Pseudospatha stappersi Pilsbry and Bequaert. Bay of Kilewa, Lake 
Tanganyika. Type. : 


BULLETIN 


A. MEN. Ei: 


Vou. LIII, Puate 


XLV 


) Pirate XLVI 
Figs. l-la. Etheria elliptica form tubifera (Sowerby). Stanleyville. 
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PuATE XEVIT 
Preparation of chalk from the valves of Etheria elliptica at Niangara. 
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Pirate XLVIII 
Inundated forest at Niapu, in the Ituri District. 
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Puate XLIX 


Rain forest on dry soil between Banalia and Bengamisa, typical of the Ituri 
District. | 
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Pirate Lb | 
Second-growth forest between Rungu and Nala, in the Ituri District. 
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Second-growth forest and banana plantation at edge of a village, near Rungu in 
the Ituri- District. 
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Puate LIT 


Savanna forest near Garamba in the northeastern Uele, at the close of the rainy 
season, July, 1912. 
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Savanna forest 40 miles northeast of Bafuka in the northeastern Uele, after a 
grass fire, March, 1913. Forest gallery along a stream in the background. 
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Puate LIV 


Fig. 1. Granitic outcrop on the Congo-Nile divide near Aba, December, 1911. 
Fig. 2. Savanna in the region of Mt. Bangu, near Kitobola, Lower Congo. 
Courtesy of the Department of Agriculture, Belgian Colonial Office. 
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Figs. 1-2. _ Living Burtoa nilotica nilotica (Pfeiffer), at Masindi, Uganda. 
Photograph by Mr. Harry C. Raven. 
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PLATE 7 LVI 


Savanna between Mahagi and Aru in the northeastern Ituri District, with forest 
gallery in the center. 


aoe Photograph by Mr.. J. Claessens. Courtesy of the Department of Agriculture, Belgian Colonial 
ce. . 
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Foothills of Mt. Ruwenzori in Uganda. 
Photograph by Mr. Vittorio Sella. Copyright, National Geographic eneicin 
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Subalpine zone of Mt. Ruwenzori on the eastern slope. 
Photograph by Mr. Vittorio Sella. Copyright, National Geographic Society. 
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Puate LIX 


Alpine or paramos zone of Mt. Ruwenzori in the Upper Mobuku Valley. 
Photograph by Mr. Vittorio Sella. Copyright, National Geographic Society. 
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PLATE EX 
Fig. 1. Mountain rain forest northwest of Lake Tanganyika, in 1,800 to 2,500 


m. altitude. 
Photograph by Mr. R. Grauer. 


_ Fig. 2. Bamboo forest in the pass between Mt. Sabinyo and Mt. Mgahinga, 
north of Lake Kivu, in 2,700 m. altitude. 
Photograph by Mr. R. Grauer. 
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Savanna forest (Brachystegia formation) of Upper Katanga, near Elisabethville. 
Courtesy of the Department of Agriculture, Belgian Colonial Office. 
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Puate LXII 
Fig. 1. Papyrus swamp near the source of the Duru River, east of Yakuluku, 


October, 1911. 
- Fig. 2. Pool of stagnant water on granitic rock near Yakuluku, October, 1911. 
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PRATH LX TIE 
Mixed swamp and pond in the savanna near Vankerckhovenville, April, 1912. 


IITX'T @4V1g *TIT'T “1A : ‘HN CIN CW Nigar1ag 
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Fig. 1. Stagnant pools near the shore of the Congo River, Stanley Falls, at low 
water, August, 1909. 
Fig. 2. Falls of the Tshopo River near Stanleyville, March, 1915. 
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Pirate LXV 
Forest brook near Niapu, Ituri District, November, 1913. 
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uwimi River at Panga, September, 1914. _ 
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Puate LXVII - 
Fig. 1. Garamba River north of Faradje, at high water, September, 1911. 
Type locality of Mutela garambe and Cexlatura mesafricana. 
Fig. 2. The same at low water, February, 1913. 
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Puate LXVIII © 


Dungu River, at Faradje, March, 1910. Habitat of Parreysia leopoldvillensis 
and Aspatharia sinuata. 
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Puate LXIX 
Fig. 1. Semliki River near Beni. 


Courtesy of the Department of Agriculture, Belgian Colonial Office. 


Fig. 2. Falls of the Lubumbashi River near Elisabethville. 
Courtesy of the Department of Agriculture, Belgian Colonial Office. 


BuLueTIn A. M. N. H. Vou LIE Pharm lx iX 


: PuaTe LX X 
Fig. 1. Bay of Mufumbi on Lake Tanganyika. 
Courtesy of the Department of Agriculture, Belgian Colonial Office. 


Fig. 2. Outflow of the Lukuga River, Lake Tanganyika. 
Photograph by Mr. Harry C. Raven. 
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Prats LXXI 


Fig. 1. . Sand-bank in branch of the Congo River at Zambi. 
Fig. 2. Accumulations of dead valves of EHgeria congica from the banks of an 
island near Malela. 
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Prats LXXil 


Mud-banks in branch of Congo River, between Zambi and Malela. Type 
locality of Melanoides langi zambiensis. 
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Outside view of mangrove forest (Rhizophora Mangle) fringed with Raphia 
palms, in the estuary of the Congo River near Malela, July, 1915. 
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Inside view of mangrove forest (Rhizophora Mangle) in the estuary of the Congo 
River, near Malela, at low tide, July, 1915. : 
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Pirate LXXV 
Fig. 1. Creek of the Congo estuary near Kunga, at high tide. 
Fig. 2. Same creek at low tide. 
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PLuaTE LXXVI 
Fig. 1. Colony of Pachymelania fusca in the estuary of the Congo at Kunga. 
(Detail of view shown in Pl. LXXYV). 
Fig. 2. Potamides fuscatus inhabited by hermit crabs on the shore of Banana 
ereek, in the estuary of the Congo River. 
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Fig. 1. Colony of Potamides fuscatus on Bulabemba Island near Banana, in 
the estuary of the Congo River. 


Fig. 2. Closer view of part of the same colony. 
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New names of genera, sections, species, subspecies, and mutations are printed in heavy-faced 
type, also the main reference in a series of references; synonyms are printed in ttalics. 


abbadiana, Soleilletia, 345, 346. 


abbreviata, Mutela complanata mut., 429. 


Mutelina complanata mut., 429. 
Abida, 485. 
abyssinica, Hagenia, 509. 
Physa, 143. 
Physopsis, 143. 
Vivipara, 204. 
abyssinicensis, Planorbis, 124. 
abyssinicum, Spherium, 347. 
abyssinicus, Allophylus, 509. 
Ancylus, 155. 
Planorbis, 124. 
Pseudancylus, 155. 
Unio, 378. 
Viviparus, 204. 
Acacia, 495, 502. 
Acanthacee, 509. 
acanthurus, Bithynis, 27. 
Palemon, 27. 
Acarina, 472. 
Acavide, 484, 486, 600, 601. 


Achatina, 464, 469, 472, 474, 479, 490, 
491, 498, 494, 496, 499, 500, 506, 


509, 512, 513, 518, 519, 602. 
achatina, Paludina, 203. 
Achatinide, 468, 482, 484, 485, 486, 490, 

491, 599, 600. 

Achatinineg, 464, 490, 506, 507. 

acinoides, Melampus, 99. 

Acosteea, 447. 

Acrostoma, 273. 

acroxa, Limnzxa, 118. 

Actophilus, 539. 

aculeata, Nerita, 246. 

acuminata, Alexia, 104. 
Lymnea, 106. 
Nodularia, 393. 
Nyassela, 255. 


Parreysia, 378, 392, 393, 576. PI. 


XXX fe. da. 
Phytia, 104. 
acuminatus, Unio, 393. 
acuta, Auriculastra, 104. 
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Dafila, 539. 
Helix, 221. 
Physa, 147, 522. 
Physa fontinalis, 89. 
acutalis, Nyassia, 255. 
adansoni, Aspatharia, 419, 420. 
Lanistes, 194, 196, 545, 561, 568. 
Pl. XVII, figs. 5-7. 
Lanistes ovum var., 196. 
Mutela, 430. 
Spatha, 419, 420. 
adansoniu, Bulinus, 138. 
Excalfactoria, 476. 
Pedipes, 103. ) 
Planorbis, 124, 125. 
adansoniz, Trochozonites, 492. 
adansoniana, Nerita, 161. 
Neritina, 158, 159, 161, 164, 565, 
568. Pl. XIII, figs. 1-15. 
adelus, Nothapalus, 601. 
adherens, Protancylus, 132. 
admirabilis, Anceya, 228, 236 (Fig. 33a), 
237 (Figs. 34b and 35a-c), 238, 
239, 589. 
Cameronia, 440. 
Melania, 264. 
Melanoides, 252, 262, 264, 587, 588. 
adnivalis, Senecio, 511. 
adowensis, Planorbis, 116, 118 (Fig. 4), 
119, 120, 556, 568, 572, 576, 587, 
597. 
adspersa, Bithynia sennariensis var., 216. 
adspersus, Bulimus senaariensis var., 216. 
adusta, Ampullaria, 176. 
Aédonopsis, 478. 
egyptiaca, Ampullarza, 186. 
Celatura, 378, 400, 402, 406 (Fig. 
89), 568, 576. 
Corbicula, 341, 345. 
Corbicula subtruncata var., 340. 
Galatea, 361. 
Limnea, 108. 
Melania, 291. 
Mutela, 428, 433. 
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Mutelina, 428. 
Nodularia, 378, 406. 
egyptiacus, Unio, 385, 399, 406. 
zgyptica, Venus, 361. 
zeneus, Unio, 378. 
sequabilis, Clibanarius, 50, 51, 52. 
zequatoria, Celatura, 378, 400, 401, 545, 
560, 569. : 
zeequatoriale, Apaloderma, 478. 
Ptychotrema, 492. 
equatorius, Unio, 401. 
equinoxialis, Neritina, 165. 
equitoria, Nodularia, 401. 
sereus, Ceuthmochares, 477. 
Aitheria, 447, 448, 449, 450, 451, 452, 557. 
setherize, Spongilla, 453. 
zthiopica, Limnea, 109. 
sethiopicus, Planorbis, 124. 
zthiops, Paludina, 207. 
afer, Theodoxus, 165. 
aferula, Parreysia 378. 
: Unio 378. | 4 
affinis, Lanistes 194, 
Pedipes 103. 
afra, Helix, 108. 
Neritina, 165. 
africana, Ampullaria, 175. 
Balea, 485. 
Bithynia, 216. 
Cleopatra, 290. 
Congeria, 456. 
Corbicula, 339. 
Cyrena, 339, 340, 343. 
Dreissena, 455, 456. 
Limneza, 108, 109, 118, 114. 
Neritina, 158. 
Physopsis, 91, 92, 98, 95, 142, 143, 
144, 146, 540, 541, 544, 556, 560, 
568, 573, 597. Pl. XI, figs. 6-6a 
and 7-7d. 
Pila, 175, 177. 
Trachypenxus constrictus var., 10, 
67. 
africanum, Cyathopoma, 492. 
africanus, Actophilus, 539. 
Bulimus, 216. 
Clibanarius, 2, 7, 8, 51, 52, 53, 54, 
55 (Fig. 73). Pl. IX, fig. 2a. 
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Paludomus, 290. 

Panopeus, 22. 

Phalacrocorax, 4. 

Strombus tympanorum, 267. 

Unio, 378. 

Unio caffer var., 378. 
Africarion, 515. 

Afrodonta, 484. 

Afropomus, 74, 167, 170, 171, 177, 546, 
600. 

Agama, 474. | 

agrestis, Limax, 88, 472. 

aguiarli, Egeria, 360. 

Galateia, 360. 
ahena, Nakuruélla, 515. 
aillyi, Trochozonites, 492. 
ajanensis, Cleopatra, 291. 

Paludomus, 291. 
alabastrina, Hydrobia, 221. 

Paludestrina, 221. 

Alangium, 509. 
alata, Mutela, 428, 430. 

Spatha, 428. 
alba, Corbicula, 340. 
albertensis, Planorbia, 115, 121. 
albertt, Bithynia, 218. 

Bulimus, 217, 218 (Fig. 18), 220, 

576, 577. 

Bythinia, 218. 
albida, Cyrena africana var., 340. 

Physa tchadiensis var., 137. 
albina, Corbicula artini var., 339. 
albipectus, Turdinus rufipennis, 478. 
albiventris, Halcyon, 477. 

Albizzia, 508. 

albolaris, Rana, 473. 
albus, Planorbis, 124, 533. 
Alchemilla, 509, 511. 
alexandri, Lanistes, 186. 

Meladomus, 186. 
alexandrina, Bullinus dybowskii var., 136. 

Inmnea, 113. 

Planorbis, 132. 

Planorbula, 131. 

Segmentina, 131. 
alexandrinensis, Planorbula, 131. 
alexandrinus, Bulinus dybowskii var., 

136. 
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Planorbis, 131. 
Aleaia, 104. 
alfierianus, Unio, 378. 
algirus, Zonites, 188. 
algoénsis, Physa, 135. 
alhiensis, Vivipara, 207. 
Alina, 162, 163. 
Allophylus, 509. 
alluaudi, Bulinus, 135. 
Mutela, 428, 4385, 576. 
Physa, 135. 
Parreyssia, 378. 
Pseudocorbicula, 358, 359. 
Streptostele, 493. 
Unio, 378. 
Alocinma, 213, 214. 
aloysii-sabaudie, Cerastus, 509. 
Alpheus, 21, 23. 
alphonsi, Edgaria, 333. 
Edgaria milne-edwardsiana f., 333. 
Paramelania, 333. 
alpina, Arundinaria, 510, 514. 
Alsophila, 510. 
alta, Burnupia, 74, 151, 153, 556, 568. 
PL. XU, figs. 55a. 
Physa trigona var., 137. 
Vivipara costulata var., 205. 
altus, Bulinus trigonus var., 137. 
Viviparus costulatus var., 205. 
alutacea, Potadoma, 75, 274, 276, 278, 
287, 568. Pl. X XVI, figs. 3-3a. 
alvata, Potamopyrgus, 223. 
amzena, Cleopatra, 290, 291. 
Melania, 288, 291. 
Amarula, 250. 
amarula, Helix, 250. 
Melania, 251. 
amarus, Rhodeus, 531. 
ambifaria, Nodularia, 378. 
ambifarius, Unio, 378. 
ambiguus, Lanistes, 194. 
Lanistes olivaceus var., 194. 
Ameria, 132. 
americana, Mareca, 539. 
americanum, Macrobrachium, 66. 
americanus, Bufo, 473. 
amnica, Tellina, 350. 
Amnicola, 213, 224, 226. 
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Amnicola, 216, 221, 222. : 
Amnicolide, 70, 94, 96, 97, 99, 212, 
225, 227, 299, 484, 520, 523, 590, 
593, 600. 
Amnicoline, 70, 213, 221, 222. 
amplicata, Auriculastra, 104. 
Lzmodonta, 104. 
amplior, Pila congoensis, 74, 175, 179, 
180, 181, 568. Pl. XV, figs. 1-2; 
Pk: XTX, fies 20. 
ampullacea, Ampullaria, 168, 169. 
Helix, 169;-1 72: 
Pila, 173. 
Tellina, 565. 
Ampullaria, 74, 168, 169, 170, 172, 173, 
174, 175, 176, 180, 181, 182, 183, 
186, 187, 188, 192, 193, 194, 195, 
203, 528, 536. 
Ampullariide, 70, 97, 98, 166, 248, 249, 
_. 887, 544, 546, 599, 600. 
Ampullarius, 167, 170, 188, 535. 
amputatus, Homorus, 503. 
amygdalina, Limnea, 108. 
anadenia, Haplohelix, 511. 
Anastomus, 198, 536, 537, 538, 544. 
anataria, Anodonta, 420. 
Aspatharia, 420. 
Spatha, 420. 
Anatide, 5. 
anceps, Tropidophora, 519. 
Anceya, 70, 75, 227, 228, 285, 239, 
240, 589, 590, 591. 
anceyana, Limnea, 113. 
Lymnea, 108, 113, 568. 
Syrnolopsis, 229. 
anceyi, Aspatharia, 426, 587. 
Brazzza, 412, 421, 426. 
Cameronia, 442. 
Grandidieria, 398. 
Moncetia, 412, 427. 
Spatha, 421, 427. 
Anculosa, 309, 312. 
Ancylasitrum, 152, 155, 156. 
Ancylidee, 69, 97, 98, 148, 454, 520, 557. 
Ancylotus, 309. 
Ancylus, 86, 149, 156, 523, 527, 587. 
Ancylus, 150, 154, 155. 
anderssoni, Planorbis, 124. 
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Andropogon, 495, 502. 
angolense, Sesarma, 164. 
angolensis, Bulinus, 135. 
Physa, 135. 
angoniensis, Unio, 378. 
angulata, Caillaudia, 124, 127. 
angulatus, Tagelus, 565. 
angulifera, Littorina, 564. 
angusta, Fasciola, 89. 
Segmentina, 129, 130 (Fig. 1la-c), 
543, 568, 587. | 
angustata, Iridina, 435. 
Mutela, 428, 429, 435, 568. 
Anodon, 415, 420, 422. 
Anodonta, 524, 530, 532, 535, 539, 544. 
Anodonta, 411, 412, 413, 414, 419, 420, 
| 422, 425, 426. 
Anodontites, 410. 
anomala, Melania tuberculata var., 258. 
Melanoides, 75, 252, 258, 262, 556, 
568. Pl. XXI, figs. 8-12. 
Anona, 495. 
Anopheles, 91. 
anselli, Centropus, 477. 
Anthus, 474. 
antiguensis, Planorbis, 93, 95. 
Antimelania, 300. 
antiniloticus, Reneus, 379. 
antiquus, Lanistes, 184. 
Aonyx, 4. 
Apaloderma, 478. 
Apera, 484. 
Aperide, 484, 485. 
apertus, Planorbis, 125, 128, 576, 577, 
578. 
apicata, Burnupia transvaalensis var., 
t52. 
apiculata, Physa, 140. 
apiculatus, Bulimus, 140. 
Aplecta, 147. 
approximans, Fischeria, 370. 
Iphigenia, 370, 374. 
Spatha, 421. 
aquaticus, Cinclus, 534. 
Rallus, 535. 
aquilinum, Pteridium, 508. 
Arachnoidia, 585, 592. 
Aramus, 536. 
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araneosa, Celatura, 379, 407, 569. 
Nodularia, 407. 
Zairia, 407. 
arborea, Erica, 510, 514. 
arborescens, Podocarpus milanjianus 
form, 510. 
arboreus, Zonitoides, 534. 
Archachatina, 482. 
arctilineata, Neritina, 158. 
Arctus, 438. 
arctus, Scyllarus, 2, 7, 8, 43. 
arcuata, Margarita, 420. 
Spatha, 420. 
arcuatula, Melania, 255. 
arcuta, Anodonta, 420. 
Aspatharia, 420. 
Ardea, 535. 
arenaria, Nyassella, 255. 
arenarum, Edgaria, 328, 590. 
Edgaria livingstoniana f., 328. 
Paramelania, 328. 
artetina, Chelidonopsis, 438. 
Chelidonura, 438. 
Arion, 472 
Arionide, 484. 
armatus, Planorbis, 131. 
armigerus, Planorbis, 131. 
arrosor, Dardanus, 45, 46 (Fig. 69), 47, 
48, 49. 
Pagurus, 45. 
Petrochirus, 35. 
Artemonopsis, 482. 
artini, Corbicula, 339. 
Arthroleptis, 472. 
Arthropteron, 412, 426. 
Arundinaria, 510, 514. 
Arvicolide, 479. 
Asolene, 167, 169.. 
Aspatharia, 71, 75, 410, 411, 412, 413, 
428, 449, 540, 545, 558, 559, 560, 
568, 569, 578, 587, 597. 
asperata,. Mimosa, 542. 
Asphataria, 411. 
Aspidelus, 482. 
Assaminia, 242. 
Assemania, 242. 
Assimania, 242. 
Assiminea, 166, 222, 242, 313, 314. 
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Assimineide, 241. 
assiniensis, Lanistes, 186. 
Meladomus libycus, 186. 
astartina, Corbicula, 339, 345. 
Cyrena, 339. 
astilba, Limnza, 108. 
Atax, 532. 
ater, Melampus, 100. 
Athanas, 2, 7, 8, 19, 23, 42. 
Atilax, 4. 
atlantica, Dromia,. 20. 
Parapenxopsis, 10. 
Parapeneopsis, 7, 8, 10, 67. Pipi 
fig, 2. 
Atopocochlis, 482. 
Atoxon, 496, 503, 509. 
atra, Neritina, 158. 
atrata, Silpha, 471. 
Atyide, 11. 
aubryi, Leptopelis, 473. 
audoini, Corbicula, 339. 
aurea, Physa, 521. 
Auricula, 99, 100, 101, 102, 103, 104, 105. 
auricularia, Helix, 108. 
Limnexa, 533. 
Lymnea, 108, 110. 
Auriculastra, 104. 
auriculatus, Radix, 108. 
Auriculide, 69, 97, 98, 99. 
auriculifera, Vernonia, 508. 
aurifera, Assimania, 242. 
Syncera, 242. 
auriformis, Mesafricarion, 509, 513. 
auris-felis, Bulamus, 105. 
aurita, Clavigerina, 267. 
Melania, 267. 
Nerita, 266, 267. 
Pachymelania, 267, 565, 566, 568. 
Pl. XXIII, figs. 1-1c, and 2-29. 
auritus, Claviger, 267. 
aurocincta, Cleopatra, 291. 
australis, Gabbia, 215. 
Austrobalea, 484, 485. 
avakubiensis, Planorbis, 74, 125, 127 
(Fig. 9), 568. | 
azaouadensis, Limnea africana var., 109. 
Lymnea caillaudi var., 109. 
azureus, Graucalus, 478. 
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bacillum, Streptostele, 492. 
backoyt, Unio, 379. 
baikii, Aspatharia, 420. 
Spatha, 420. 
Baizea, 70, 301, 302, 308, 312, 589, 590. 
baizeana, Joubertia, 324, 590. 
Paramelania, 324. 
bakeri, Parreysia, 389, 392, 576. PI, 
XXXI, figs. 5-6. 
Unio, 392. 
bakoyt, Nodularia, 379. 
Unio, 379. 
balanoidea, Ampullaria, 74, 171. 
balanoideus, Afrapomus, 171, 177. 
Balanus, 23. 
Balea, 485, 531. 
balfouri, Paludestrina, 221. 
Hydrobia, 221. 
balteata, Melania, 267. 
Balwantia, 389. 
bambuseti, Vitrina, 515. 
bananaénsis, Dreissensia, 457. 
bandeirana, Achatina, 499. 
bangalorum, Aspatharia wissmanni, 
75, 423, 424, 425 (Fig. 93), 558, 
569. 
bangoranensis, Nodularia, 379. 
Unio, 379. 
barrakporensis, Kaliella, 509, 513, 517. 
Bartelettia, 447. 
Bartlettia, 447. 
bartonianus, Lanistes, 184. 
Bartramia, 531. 
basisuleatus, Planorbis choanomphalus 
var.; 117, 120; 577. 
Basommatophora, 69, 97, 98, 99. 
bastardi, Alpheus boumerz var., 21. 
Crangon, 21. 
Batanalia, 317. 
batesi, Geocichla princei, 478. 
Bathanalia, 70, 299, 300, 301, 316, 317, 
589, 590, 591. 
Bathyanalia, 317. 
Bathynalia, 317. 
bathytoma, Curvella, 512. 
baumanni, Spatha, 422. . 
Succinea, 516, 597. 
bavayi, Melania, 264. 
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Melanoides, 254, 264, 568. Pl. biarmicus, Panurus, 474. 


XXII, figs. 17-18. bicarinata, Cleopatra bulimoides var., 291. 

bayoni, Parreysia ruellant var., 385. Viviparus unicolor var., 207. 

Unio ruellani var., 385. bicarinatum, Neothauma, 211. 
becearii, Bulinus, 140. Neothauma tanganyicense var., 

Physa, 140. 210, 211, 588. Pl. XIX, fig. 4. 
beckii, Neritina, 158. bicarinatus, Lanistes, 186, 193, 194, 560, 
bella, Anceya, 75, 228, 235, 238 (Figs. 563. PL XVI, fies. 

36-37), 239, 589. Lanistes carinatus var., 186. 

Bellamya, 203, 205. Planorbis, 120. 
bellamya, Bellamya, 203, 205. bicolor, Homorus, 509. 
bellamyi, Aspatharia, 420. : Ostrea, 563. 

Nodularia, 379. bifasciata, Assiminea, 242. 

Pharaonia, 379, 399. Syncera, 242. 

Spatha, 420. bifasciella, Calobzea, 533. 

Vivipara unicolor var., 205. Bilharzia, 91, 96. 
bellula, Trochozonites, 492. bilirata, Cleopatra bulimoides var., 291. 
bengalensis, Planorbis, 128. billottianus, Unio, 379. 
bengoénsis, Egeria, 360. Biomphalaria, 115, 120. 

Galatea, 360, 361. bistriplicina, Gulella, 492. 

Galateia, 360. Bithinaa, 214. 
benguelensis, Bulinus, 135. bithydea, Corbicula, 345. 

Physa, 135. Bithynia, 96, 213, 214, 215, 216, 217, 
_ Planorbis, 128. 218, 219, 220, 299, 534, 580. 
benguellensis, Limnexa, 108. Bithynis, 27, 37, 40, 66. 
bequaerti, Cerastus, 513. Blanfordia, 94, 95, 96. 

Cleopatra, 291, 296, 569. Blauneria, 103. 

Eupera, 355, 358, 453, 569. bloyeti, Lanistes, 194. 

Homorus, 509. Meladomus, 194. 

Ptychotrema, 499. Physopsis, 143. 

Streptostele, 513. Plotsa, 254. 

Subulina, 509. Spathella, 423. 

Succinea, 578. Bloyetia, 484. 

Zingis, 519. bocageana, Limnexa, 108. 
bequaertiana, Varicostele, 511. bocager, Limnea africana var., 108. 
bernardiana, Ampullaria, 186. Bocageia, 488, 510, 511, 518. 
bernardianus, Lanistes, 186, 188. bocagil, Egeria bengoensis, 360. 
bernardii, Egeria, 361, 362, 369. Galateia, 360, 361. 

Galatea, 361, 362. boccardi, Planorbula, 131. 

Galateia, 361. : Spheerium, 347. 
_ Galathea, 361. boéhmi, Celatura, 379, 407, 587. 
Bersama, 509. Rachis, 496. 
bertilloniana, Spatha, 421. Unio, 407. 
bialata, Hyriopsis, 409. beettgeri, Lanistes, 194. 
biangulata, Egeria, 361. | Meladomus libycus var., 194. 

Galatea, 361. bohmi, Nodularia, 407. 

Paludina, 206. boissyi, Planorbis, 93, 95, 117. 


biangulatus, Viviparus unicolor mut., 206. boivini, Pseudoglessula, 499, 500, 517: 
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boltent, Lanistes, 186. 
Bolteniana, 183. 
bolteniana, Helix, 183, 186. 


bome, Czlatura stagnorum, 75, 386, 
XXXII, 


405, 561, 569. PI. 
figs. 2-2a. 

borellit, Nodularia, 379. 
Unio, 378, 379. 

bourguignati, Aitheria, 451, 452. 
Attheria elliptica var., 451. 
Ampullaria, 182. 
Brazzxa, 426. 
Burtonia, 447. 
Bythinia, 215. 
Cameronia, 441. 
Chambardia, 413. 
Edgaria, 332. 
Grandidierta, 397. 
Hylacantha, 317. 
Tridina, 441, 587. 
Lanistes, 200, 202, 568, 587. 
Lamistes farlerz var., 202. 
Leroya, 199, 200, 202. 
Mutela, 428. 
Paramelania, 332. 
Pharaonia, 379, 569. 
Pleiodon, 441. 
Pseudospatha, 444, 447, 588. 
Spatha, 423. 
Spatha wahlbergi var., 423. 
Spathella, 423. 
Tiphohia, 317. 
Unio, 397. 

Bourguignatia, 320, 321. 
bourguignont, Lanistes, 188, 191, 527. 
Lanistes congicus var., 188. 

bouviert, Alpheus, 21. 
Crangon, 21, 22. 
bowkeri, Planorbis, 117. 
bozasi, Aspatharia, 420. 
Leptospatha, 420. 
Planorbis, 117. 
Spatha, 420. 
Spathella, 420. 
Brachycarpus, 66. 
brachyrhynchos, Melanophoyx interme- 
dius, 5. 
Brachystegia, 518. 
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Brachyura, 585. 
Branchiura, 575, 577, 585. 
brasiliensis, Penzus, 9. 

Peneus, 2, 7, 8, 9. 
braunsii, Rachis, 496, 499, 518. 
Brazzea, 412, 413, 421, 426, 427. 
Brazzea, 426. 
brehmeri, Calopelia puella, 477. 
breviatus, Caridina togoensis var., 11, 12, 

15. 
brevicristatus, Diogenes, 56. 
brevidentata, Cyrenoida rosea, 375, 
376, 377 (Fig. 85), 569. 
brevior, Unio rostralis var., 397. 
brevis, Gulella, 513. 

Tomichia ventricosa var., 226. 

Truncatella ventricosa var., 226. 
brevispirata, Physa tchadiensis var., 137. 
briarti, Celatura, 379, 403, 569. 

Unio, 403, 404. 
bridouxi, Ampullaria, 181. 

Ampullaria ovata var., 182. 

Bourguignatia, 320. 

Brazzxa, 426. 

Burtonia, 445. 

Cameronia, 441. 

Moncetia, 427. 

Mutela, 437. 

Pachylabra, 182. 

Paramelania, 320, 590. 

Pila ovata var., 181, 587. 

Planorbis, 119. 

Pliodon, 441. 

Unio, 379, 409. 

Vivipara, 209. 

Bridouxia, 70, 301, 314, 589. 
bridouxiana, Hauttecceuria, 306. 

Reymondia, 313. 

Vivipara, 209. 

Vivipara brincatiana var., 210. 
bridouxianum, Neothauma, 210, 211. 
bridouxianus, Planorbis, 117, 119, 521, 

568, 577, 587. 
Viviparus brincatianus var., 204, 
209, 587. | 
brincatiana, Hautteceuria, 305, 

Vivipara, 209, 210. 

brincatianus, Viviparus, 204, 209, 587. 
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brocchii, Bulinus, 135. 
Isidora, 133, 135. 
broecki, Cleopatra, 291, 296, 454, 557, 
569. 
broniz, Leemodonta, 104. 
bronnit, Auricula, 104. 
Auriculastra, 104. 
Brotella, 278. 
Brotia, 273. 
brumpti, Leptospatha, 423. 
Spatha, 428. 
. Spathella, 4238. 
brunnea, Burnupia, 151. 
brunneum, Atoxon, 509. 
Bryozoa, 453. 
Buccanodon, 478. 
buccina, Gonaxis, 515. 
Buccinum, 106, 107, 254. 
bitttkofert, Melania, 274. 
Potadoma, 274. 
Sesarma, 164. 
Bufo, 473. 
buhambaénsis, Burungaélla, 515. : 
bukamana, Melanoides anomala, 75, 
252, 258, 568. Pl. X XI, fig. 13. 
bukobe, Ampullaria gordoni var., 175. 
Pila gordoni var., 175. 
Bukobia, 509. 
Bulimine, 70, 99, 213. 
bulimoides, Cleopatra, 288, 289 (Fig. 50) 
291, 295, 296, 568. 
Cyclostoma, 288, 291. 
Meladomus, 194, 195. 
Bulimus, 70, 75, 89, 90, 95, 96, 99, 100, 
102, 105, 195, 213, 214, 220, 299, 
528, 528, 544, 556, 568, 576, 577, 
acd a - 
Bulinine, 69, 132, 527. 
Bulinus, 69, 91, 92, 93, 95, 132, 185, 
148, 144, 147, 214, 532, 535, 543, 
. 044, 545, 561, 568, 572, 573, 587, 
588. | : 
bulla, Halolimnohelix, 512. 
| Lymnea, 106. 
bullin, Bullinus, 138. ) 
Bullinus, 133, 134, 135, 142, 145. 
bumbaénsis, Homorus, 602. 
burnupi, Ancylus, 149. 
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Ferrissia, 149. 
Burnupia, 69, 74, 148, 150, 454, 556, 568, 
577, 597. | 
Burtoa, 490, 496, 499, 503, 512. 
burtoni, Grandidieria, 85, 395 (Fig. 88), 
396, 586, 588. 
Hautteceuria, 304. 
Unio, 394, 395, 396, 398. 
Burtonia, 488, 448, 444, 445, 447. 
Burtonilla, 228, 235, 239, 590. 
Burungaélla, 515. 
burungaénsis, Gulella, 515. 
Pseudoglessula, 515. — 
burunganum, Pseudopeas, 601. 
buskii, Fasciolopsis, 90, 95. 
byronensis, Pachymelania, 267. 
Strombus, 267. 
byront, Pachymelania, 267. 
Bythinella, 224, 521, 522. 
Bythinia, 89, 90, 214, 215, 216, 217, 218, 
219, 221, 528. 
bythiniformis, Edgaria, 333. 
Edgaria elongata f., 333. 
Paramelania, 333. 
Bythoceras, 249, 299, 302, 322, 590, 591. 


Ceecilioides, 460, 510, 602. 
Celatura, 71, 75, 377, 378, 379, 380, 
381, 383, 384, 385, 386, 387, 394, 
399, 400, 545, 559, 560, 561, 562, 
568, 569, 576, 587. 
cementarius, Bithynis, 66. 
ceenosus, Planorbis, 90, 95. 
cerulea, Auricula livida var., 100. 
ceruleus, Melampus lividus var., 100. 
cesariana, Unio, 379. 
caffer, Ancylus, 150, 151, 152, 155. 
Burnupia, 151, 162, 153, 154.: Pl. 
XII, figs. 3-3a. 
Melampus, 99. 
Planorbis, 116. 
Unio, 378, 379, 384, 387. 
Cafferia, 378, 379, 380, 381, 382, 383, 
384, 386, 387, 388, 393, 394, 546. 
caffra, Ancylus, 152. 
Auricula, 99. 
Burnupia, 158, 454, 556, 568. 
Cafferia, 380. 
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caillaudi, Attheria, 448, 450. 
Aspatharia rubens var., 422. 
Etheria, 450. 

Inmnea, 118. 

Lymneza, 108, 110, 118, 114, 587. 
Spatha, 422. 

Spatha rubens var., 422. 

Unio, 393. | 

Caillaudia, 124, 127. 

Caillaudiana, 448. 

catllaudi, Aitherza, 450. 

Attheria elliptica var., 450, 451, 452, 
453. 
Aspatharia rubens, 411. 
Etheria, 449, 450. 
Unio, 386, 576. 
cailliaudii, Egeria, 361. 
Galatea, 361. 
Margarita, 386. 

calabarica, Neritina, 158. 

calathus, Celatura, 379, 407, 587. 
Nodularia, 407. 

Unio, 407. 

caledonensis, Hydrobia, 226. 

Callianasside, 44. 

callufera, Rumella, 308. 

Callina, 203. 

Callina, 203. 

eallipyga, Corbicula, 339. 

Calliscapha, 428. 

callista, Grandidieria, 396, 588. 
Lavigeria, 325, 590. 
Nyassia, 255. 

Callistoplepa, 482, 490. 

callopleuros, Edgaria, 332. 
Edgaria paucicostata var., 332, 590. 
Paramelania, 322. 
Paramelania. paucicostata var., 332. 

Calobea, 533. 

Calopelia, 477. 

Calyptra, 149. 

Calytra, 148, 149. 

cambieri, Hauttecceuria, 306. 

Cambieria, 303, 305, 306. 

camerani, Gulella, 509. 

cameroni, Cleopatra, 290, 291. 
Corbicula, 345. 
Hauttecceuria, 306. 
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Iimnea, 108. 
Spekia, 315. 
Cameronia, 410, 440, 441, 442. 
cameroniana, Edgaria, 333. 
Edgaria egregia f., 333. — 
Paramelania, 333. _ 
camerunensis, Podica senegalensis, 5. 
Campolemus, 486. 
campsianus, Unio, 380. 
Camptoceras, 132. 
canaliculata, Ampullaria, 176. 
Cancer, 24. | 
canescens, Bulinus, 135, 140. 
Physa, 140. 
Canirallus, 538. 
capense, Distomum, 93. 
Schistosoma, 91. 
Spherium, 347, 348, 349. 
capensis, Ancylus caffer var., 151. 
Aonyx, 4. 
Burnupia, 151. 
Cyclas, 348, 349. 
Truncatella, 226. 
captllacea,.Physa, 140. 
capillaceus, Bulinus, 140. 
Viviparus, 204. ) 
capillata, Urguéssella, 515. 
Vivipara, 204. 
eapillatus, Viviparus, 204. 
Capsa, 369. 
cara, Cleopatra, 75, 291, 294 (Fig. 53), 
541, 569. | 7 
Gulella, 509. 
Carabide, 470. 
caramote, Penzus, 9. 
Peneus, 2. 
carditeformis, Enocephalus, 459. 
Cardium, 527. 
Carex, 509. | 
caribeensis, Truncatella, 241 (Fig. 39). 
Caridea, 11. 
Caridina, 1, 3,.7,.8, 11, 64. 
eariei, Celatura, 377. 
carinata, Cyclostoma, 183, 186. 
Melania quadriseriata var., 269. 
carinatus, Lanistes, 183, 184, 186, 188. 
carinifera, Syrnolopsis 228, 232. 
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Syrnolopsis minuta, 232, 233 (Figs. 
29a-—c and 30a—b), 235, 589. 
Syrnolopsis minuta var., 233. 
carinimana, Pisa, 20. 
carinulata, Cleopatra, 290. 
earneola, Aspatharia, 425. 
Spatha, 425. 
carolinense, Nettion, 539. 
carret, Burtonia, 438, 4438. 


Mutela, 410, 437, 438, 560, 569, 597. 


Mutelina, 439. 
Pseudospatha, 439. 
carteront, Etheria, 450. 
casertanum, Pisidium, 522. 
Cassidula, 105. 
castanea, Corbicula lacoini var., 340. 
Physa tchadiensis var., 137. 
Unio hauttecceuri var., 382. 
castaneus, Homorus, 510. 
catemacensis, Pomacea patula, 174. 
catesbiana, Rana, 534. 
catonis, Auricula, 104. 
Auriculastra, 104. 
catoxia, Randabelia, 327, 590. 
cattaroénsis, Cyclostoma, 166. 
cavallii, Gonaxis, 476, 492, 503, 509. 
cawstoni, Ferrissia, 149. 
cecchii, Planorbis, 117. 
celebensis, Miratesta, 132. 
Pila, 174. 
centimetralis, Planorbis, 93, 95. 
centralis, Fischeria, 370. 
Iphigenia, 370, 374. 
Malimbus rubricollis, 478. 
Sarothrura pulchra, 476. 
Streptostele, 476, 492, 513. 
Centropus, 477. 
cepoides, Viviparus, 205. 
Ceras, 482, 490, 492, 506, 602. 
Cerasina, 106. 
Cerastus, 484, 506, 507, 509, 510, 513, 
514, 515. 
Ceratodes, 167, 169, 174, 184. 
Cercoccyx, 477. 
Cerithidia, 245, 249. 
Cerithiide, 70, 97, 98, 244, 248, 528, 565. 
Cerithium, 246. 
Cerithium, 245, 246. 
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Ceuthmochares, 477. 

chaiziana, Anodonta, 420, 544. 
Aspatharia, 411, 420, 421. 
Spatha, 420. 

Chameleon, 474. 

chambardi, Aitheria, 448, 451. 

Chambardia, 413. 

Chambardiana, 448. 

chaperi, Lanistes, 186. 
Meladomus libycus, 186. 


chapini, Aspatharia, 75, 413, 416, 560, 


569. Pl. XXXIV, figs. 4—4a. 
XLII fig. 3. 


Clibanarius, 2, 7, 8, 49, 50 (Figs. 


70-71). 
Charadriide, 536. 
Charadrius, 538. 
charbonniert, Brazzeza, 426. 
Celatura, 379, 407, 587. 
Cameronia, 441. 
Nodularia, 407. 
Pliodon, 441. 
Unio, 407. 
chariensis, Ampullaria, 175. 
Parreysia mutelxformis var., 384. 
Pila, 175. 
Unio muteleformis var., 384. 
charmesiana, Ampullaria, 175. 
Pila, 175, 180, 183. 
charmetanti, Hautteceeuria, 305. 
Lanistes, 200. 
Leroya, 199, 200. 
charon, Unio, 379. 
Chaulelasmus, 539. 
chefneuxt, Grandidieria, 379. 
Unio, 379. 
Chelidoneura, 437. 


Chelidonopsis, 410, 428, 487, 443, 559, 


570. 
Chelidonura, 437, 438. 
chemnitzii, Egeria, 361. 
Galatea, 361. 
chevalieri, Ampullaria, 175. 
Mutela, 428, 434, 435, 569. 
Pila, 175, 568. 
Segmentina, 129. 
Chilonopsis, 486. 
Chironomus, 533. 
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chivoti, Unio, 380. 

chlora, Corbicula, 345. 

Chloridellids, 57. : 

choanomphalus, Planorbis, 117, 119, 
120 (Fig. 5), 121, 577, 578, 580. 

Chondrina, 485. 

Chondrocyclus, 484. 

choziensis, Physopsis, 148, 568. 

Unio, 380, 569. 
christyi, Rana, 473. 
chudeaui, Aspatharia rubens var., 422. 

Ferrissia, 149. 

Iimnexa, 109. 

Lymnea, 109. 

Nodularia lacoins var.. 383. 

Planorbis, 125. 

Spatha rubens var., 422. 

Succinea, 602. 

Unio lacoini var., 383. 

Chytra, 71, 249, 299, 301, 318, 319, 
590, 591, 593. 

ciliata, Amnicola, 221, 222. 

ciliatus, Lanistes, 186. 

Potamopyrgus, 222, 223 (Fig. 21). 
Cinclus, 534. 
cinerea, Ardea, 535. 

Pachylabra, 173. 

Pila, 173, 174. 
cinereus, Limax, 88. 
cingulata, Paludomus, 292. 
cingulatus, Murex, 247. 

Potamides, 247. 
cinnamomeozonata, Thapsia, 492, 503. 
circumstriatus, Homorus mamboiensis 

var., 510. 
Cladocera, 575, 577. 
Cladothrix, 529. 
clappertoni, Anodon, 420. 

Aspatharia, 420. 
clarus, Homorus, 503. 
clathrata, Tryonia, 522. 

Clausilia, 467. 
Clausiliide, 484, 485. 
Claviger, 266, 267, 268. 
Clavigerina, 266, 267, 268. 
clavulata, Physa, 140. 
clavulatus, Bulinus, 140. 
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Cleopatra, 70, 75, 87, 203, 209, 249, 250, 
288, 290 (Map 4), 299, 454, 541, 
556, 557, 561, 568, 569, 570, 573, 
576, 587, 588, 597, 598. 
Cleopatra, 265. 
cleopatre, Limneza, 108. 
Cleopatrine, 249. 
Clepsine, 532. 
Clessinella, 354, 358. 
Clibanarius, 2, 7, 8, 49. 
clibanarius, Clibanarius, 51. 
Clinostomum, 91. 
Clithon, 165. 
Clonorchis, 89, 90, 95. 
clypeiformis, Coregonus, 534. 
Clypeolum, 157, 162. 
Clypeolum, 157, 162. 
coacta, Melania amarula, 251. 
coarti, Gulella, 517. 
cochleata, Mytilina, 456. 
cochleatus, Mytilus, 456. 
Cochlitoma, 484. 
cockburni, Planorbis, 125. 
cockerelli, Bukobia, 509. 
ccelatus, Nothapalus, 509, 510. 
celestis, Iridina, 410, 431. 
Ceeliaxidee, 227. 
Ceeliaxis, 484, 486. 
coffea, Voluta, 99. 
cognata, Melinda, 471. 
colbeaui, Cleopatra, 290. 
colini, Vivipara, 205. 
collsi, Aédonopsis, 478. 
coloba, Streptostele centralis, 492. 
colonorum, Agama, 474. 
Colpanostoma, 484. 
columella, Lymnea, 526. 
columellaris, Ampullaria, 171. 
Bulinus trigonus var., 138. 
Physa trigona var., 138. 
Columna, 482. 
combsa, Lavigeria, 325, 590. 
communis, Cornea, 347. 
comeensis, Spatha stuhlmanni var., 415, 
418. 
comoénsis, Aspatharia stuhlmanni var., 
415, 418. 
Spatha stuhlmanni var., 415. 
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complanata, Cameronia, 442. 
Mutela, 428, 429. 
Mutelina, 428, 429. 
Spatha, 428, 429. 
complanatus, Planorbis, 128. 
Unio, 526. 
Composite, 509. 
compressa, Aspatharia chaizinana var., 
420. 
Aspatharia renei var. 422. 
Spatha chaiziana var., 420. 
Spatha renei var., 422. 
Unio hauttecceuri mut., 382. 
Unio lacoini var., 383. 
compressus, Ancylus, 156. 
compta, Isidora, 135. 
comptus, Bulinus, 135. 
concamerata, Egeria, 361, 365. 
Galatea, 361. 
Galathea, 361. 
conchivorus, Micrococcus, 529. 
Conchylium, 170. 
concolor, Drilus, 470. 
congener, Cleopatra, 291. 
Spherium, 348. 
Congeria, 71, 455, 563, 565, 569. 
congica, Egeria, 361, 362, 364 (Fig. 81), 
366, 367, 368, 369, 562, 563, 569. 
Pl. X XVII, figs. 1-2; Pl. XXVIII, 
figs. 1—4. 
Galatea, 362, 363. 
congicus, Lanistes, 74, 186, 188, 189, 
190, 191, 194, 560, 562, 568. ‘PI. 
XVIII, figs. 12-15. 
Lanistes, 202. 
Meladomus, 188, 190. 
congo, Iphigenia, 75, 370, 373 (Fig. 
83), 562, 569. 
Melanoides kisangani, 75, 254, 


263, 541, 568. Pl. XXI, Figs. 
23-24, 

congoénsis, Macrobrachium dux var., 1, 
65. 


Palemon dux var., 33, 34, 37. 

Pila, 74, 168 (Fig. 13b), 172 (Figs. 
14a-b), 173, 174,175, .1TT, 179, 
180, 181, 184, 185, 201, 541, 568. PI. 
XV, figs. 83-4; Pl. XIX, figs. 8-9. 
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Succinea, 499. 
congolanica, Limicolaria, 499. 
congoris, Streptostele, 499. - 
coniformis, Bulimus, 99. 
connollyi, Ancylus, 150. 
Ferrissia, 150. 
Ptychotrema, 602. 
Unio, 380. 
conoidea, Curvella, 509. 
Vivipara unicolor var., 208. 
conoideus, Viviparus unicolor var., 206, 
208, 577. 
conospira, Gulella, 492. 
Conovulus, 99. 
consobrina, Corbicula, 339, 341, 345. 
Cyrena, 344. 
Melania, 261. 
Melanoides nsendweensis, 254, 261, 
568. Pl. XXII, figs. 9-11. 
Thapsia, 503. 
consociata, Ledoulxia, 519. 
constricta, Paludina, 205. 
Vivipara, 205.. 
constrictus, Trachypenzus, 10, 67. 
Viviparus, 205. 
contorta, Burtonia, 445. 
Physa, 183, 135. 
contortus, Bulinus, 91, 92, 95, 133, 135, 
136. “ 
Bullinus, 135, 145. 
contrarius, Loripes, 565. 
conulus, Melania, 274. 
Potadoma, 274. 
cooki, Clibanarius, 2, 7, 8, 52, 53 (Fig. 
72), 54, 55. Pl. IX, fig. 2b. 
copiosus, Africarion, 515. . 
cor, Cyrena, 344. 
coracana, Eleusine, 476. 
Corbicula, 71, 75, 337, 338 (Map 5), 
346, 347, 359, 370, 541, 569, 573, 
576, 577, 578, 583, 587, 588, 597. 
corbicula, Grandidieria, 399. 
Corbula, 413, 562, 565. 
Coregonus, 534. 
Coretus, 115, 131. 
coretus, Planorbis, 125. 
Cornea, 347. 7 
cornea, Cyclas, 347. — 
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Helix, 115. 

Physa, 136. 

Tellina, 347. 

Cornecyclas, 347. 

Corneocyclas, 347. 

Corneola, 347. 

corneola, Aspatharia, 420, 569. 
corneum, Spherium, 534. 
corneus, Bulinus, 136. 

Planorbis, 92, 116, 522, 533. 
cornix, Corvus, 535. 
cornuarietis, Pomacea, 174. 
Cornus, 510. 
corolla, Amnicola, 222. 

Potamopyrgus, 223. 
corona, Nerita, 165. 
coronata, Lavigeria, 325 (Fig. 68a), 590. 

Paramelania, 326. 

Thais, 54, 568, 564, 565. 
coronatus, Spizeetus, 179. 
corone, Corvus, 535. 
corporosa, Melania, 249. 
corrugata, Aspatharia, 413. 

Mya, 388. 

Spatha, 413. 
Corvospongilla, 453. 

Corvus, 535. 
Corythornis, 5, 6. 
costata, Bridouxta, 314. 

Cleopatra morrelli var., 292. 
costigera, Bithynia, 220. 

Mysorella, 220. 
costulata, Vivipara, 205, 208. 
costulatus, Planorbis, 124, 125, 127 

(Fig. 10), 556, 568. 

Planorbis, 124. 

Viviparus, 205, 208, 587. 
coulboist, Brazzxa, 426. 

Bulinus, 136, 139, 587. 

Cameronia, 441. 

Isidora, 139. 

Physa, 139. 

Unio, 407. 

Coulboisia, 302, 309, 310, 590. 
courteti, Limnexa undussume var., 109. 

Lymnea caillaudi var., 109. 

Spherium, 348. 
cranchi, Pternistes, 476. 


Pternistes cranchi, 476. 
Crangon, 2, 7, 8, 20, 42. 
Crangonide, 19. 
crassidens, Pedipes, 103. 
crassigranulata, Melania, 321. 

Paramelania, 321, 323,"590. 

Pyrgulifera, 321. 

Tiphobia, 321. 
crassilabris, Edgaria, 329, 590. 

Nassopsis, 329. 

Paramelania, 328, 329. 
crassistriata, Burnupia, 151. 
crassistriatus, Ancylus, 151. 
Crateropus, 478. 
craveni, Bulinus, 136. 

Physa, 136. 
crawfordi, Melania, 254. 

Melanoides, 254. 

Planorbis, 125. 
crawshayt, Melania, 264. 
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Melanoides, 254, 260, 264, 568, 597. 


Pl. XXII, fig. 19. 
Vivipara, 208. 
Viviparus, 205, 208, 597. 

Crecopsis, 476. 
Cremnoconchus, 593. 
Crenothrix, 529. 
crenularis, Melania, 251. 
crepidularia, Neritina, 158. 
cristata, Corythornis, 5, 6. 
Neritina, 158. 
Valvata, 243. 
cronine, Nodularia, 380. 
cruda,. Pseudoglessula, 476, 492, 
Crustacea, 585. 
cryptoradiata, Spatha, 415, 416. 
cryptospira, Neritina, 158. 
crystallina, Physa, 136. 
erystallinus, Bulinus, 136. 
Ctenulus, 533. 
cubensis, Hippa, 7, 8, 57. 
Remipes, 57. 
Tornatellina, 103. 
cucullata, Ostrea, 522. 
Culex, 91. 
cumingii, Egeria, 361, 362. 
Galatea, 361. 
Galateia, 361. 
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cuneata, Mutela, 430. 
cunningtoni, Corbicula, 339. 
curta Bithynia costigera var., 220. 
Fischeria, 371. 
Gulella iridescens, 515. 
Iphigenia, 370, 371, 373, 374, 565, 
569. Pl. XXVIII, figs. 5-60. 
Mutela angustata var., 428, 429. 
Mutela complanata var. 429. 
Mutela dubia var. 428. 
Mutelina complanata var., 429. 
Spatha complanata var., 429. 
Unio hauttecceuri mut., 382. 
Unio lacoini var., 383. 
curvatula, Thapsia, 509. 
curvatum, Sarmatium, 22, 45. 
Curvella, 490, 492, 499, 503, 506, 509, 
512. 
curvelliforme, Pseudopeas, 492. 
custos, Pontonia, 40. 
cyamus, Unio, 380. 
cyanea, Congeria, 456. 
Corbicula subtruncata var., 341. 
Dreissena, 456. 
Cyanocyclas, 339. 
cyanoptera, Querquedula, 539. 
Cyathea, 508. 
Cyathopoma, 491, 492. 
Cychlide, 585. 
Cychrine, 470. 
Cyclas, 347, 348, 349, 354, 355. 
Cyclophoride, 97, 249, 468, 484, 491, 
599. : 
Cyclophorus, 490, 491, 492, 509, 513, 
517. 
Cyclostoma, 166, 183, 186, 207, 288, 291, 
470. 
cyclostoma, Limnotrochus, 319. 
cyclostomoides, Cleopatra, 291. 
Paludina, 291. 
cygnea, Anodonta, 524. 
cylindrus, Ptychotrema, 492. 
cymatonotus, Gulella disseminata, 503: 
Cyperus, 542, 571. 
Cyrena, 347, 359. 
Cyrena, 339, 340, 341, 344. 
Cyrenacea, 336. 
Cyrenastrum, 347: 


Cyrenella, 375, 376. 

Cyrenidx, 71, 336, 337, 338, 345, 359, 
600. 

Cyrenodonta, 375. 

Cyrenoida, 71, 375, 563, 565, 569. 

Cyrenoidea, 375, 376. 

Cyrenoides, 375. 

Cyrenoidide, 71, 336, 337, 375. 

cyrenopsis, Grandidieria, 396. 

cyrtonota, Physa, 138. 


Dafila, 539. 
dahomeyensis, Anodonta, 413. 
Aspatharia, 413. 
Spatha, 413. 
dakaénsis, Limnzxus, 109. 
Lymnea, 109. 
damarana, Limnea, 109. 
Lymnea, 109. 
damoni, Melania, 321, 322. 
Paramelania, 299 (Fig. 566), 300 
(Fig. 57), 320 (Fig. 66), 321, 590. 
Pyrgulifera, 322. 
Tiphobia, 320, 321. 
Dardanine, 45. 
Dardanus, 2, 7, 8, 45. 
dautzenbergi, Bulinus, 140. 
Ceras, 492. 
Cleopatra, 75, 291, 294, 295 
(Fig. 54), 556, 569. 
Curvella, 509, 512. 
Martelia, 228, 240, 589. 
Melanoides tuberculata var., 76, 
254, 257, 578. 
Paramelania nassa var., 330. 
Physa, 140. 
Streptostele, 492. 
Davainea, 88. 
de-albertisi, Nothapalus, 510. 
debaizer, Limnexa, 114. 
debilis, Nothapalus ccelatus, 509. 
decampsiana, Nodularia, 380. 
decampsianus, Unio, 380. 
deckeni, Ampullaria ovata var., 182s 
Deckenii, Lobelia, 511. 
decollata, Cerithidea, 249. 
Melania, 249. 
decorsei, Aspatharia, 413, 414: 
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Caridina togoénsis var., 11, 13, 15, 
17, 64, 65. 

Spatha, 413, 414. 
degouset, Corbicula, 345. 
deguerryanus, Lanistes, 194. 

Meladomus, 194. 
delessertiana, Corbicula, 339. 
delesserti, Fischeria, 369, 370, 373, 374. 

Iphigenia, 370, 371, 374. 
delicatus, Rachis béhmi, 496. 
delphinus, Unio, 409. 
dembea, Melania, 257. 

Unio, 380. 
dembez, Unio, 380, 382. 
Dendrolimax, 482, 503. 
denhami, Aitheria, 450. 
densestriata, Vivipara, 204. 

Dentatus, 131. 

denticulata, Voluta, 103, 104. 

denticulatus, Diogenes, 2, 7, 8, 56 (Fig. 
74). 

Donax, 359. 
depravata, Melania, 264. 

Melania nyangweensis, var., 265. 

Melanoides, 254, 264, 268. PI. 

XXII, figs. 4-5. 
depressa, Ampullaria, 173. 

Lanistes guinaicus mut., 187. 
depressus, Lanistes carinatus var., 186. 
Desmidiacez, 530. 

Desmocaris, 7, 8, 23. 
destructor, Spheroma, 563. 
diademata, Lavigeria, 326, 590. 

Nassopsis grandis var., 326. 

Paramelania, 326. 
diaphana, Physa, 136. 
diaphanus, Bulinus, 136. 

Diastropha, 133. 
Diatomacee, 251. 
didieri, Physopsis, 148. 

Physopsis africana var., 143. 

difficilis, Corbicula, 339. 
Diggreidum, 215. 
Digoniostoma, 213. 
Digyrcidum, 218, 214, 215. 
Digyreidum, 216. 

diluculi, Mycetopoda, 599. 
dimidiata, Paludina, 206. 
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diminutis, Unio, 380. 
diminutiva, Burnupia ponsonbyi var., 
152. 

diminutus, Unio, 380. 

Diogenes, 2, 7, 8, 56. 

diolibana, Iridina, 443. 

diolabanus, Pliodon, 443. 

Diplodiscus, 125. 

Diplodon, 400, 599. 

Diplodon, 404. 

Diptera, 471. 

disciformis, Nodularia, 380. 
Zairia, 380, 569. 

discors, Querquedula, 539. 

Discus, 131. 

Discus, 131. 

disjyuncta, Physa tchadiensis var., 137. 

disseminata, Gulella, 503. 

Distoma, 91. 

Distomum, 88. 

Distomum, 93. 

distorta, Bullinus innesi var., 136. 

distortus, Bulinus innesi var., 136. 

divaricata, Aspatharia, 414, 415, 418. 
Spatha, 414. 

divaricatus, Unio, 378. 

divergens, Dardanus arrosor var., 49. 

dohrni, Pedipes, 103. 

Dolichonyx, 531. 

dolioides, Pomacea, 535. 

Dombeya, 509. 

domestica, Musca, 471. 

Donacide, 71, 336, 337, 345, 359. 

Donacina, 369. 

Donax, 359. 

Donax, 368, 369, 374. 

dongolensis, Neritina, 158. 

Dorcasia, 484, 486. 

Dorcasiine, 484, 486. 

dorsalis Aspatharia wahlbergi var., 423. 
Spatha wahlbergi var., 423. 

Dorsanum, 565. 

doufilei, Corbicula, 339. 

douglasie, Unio, 387. 

Dresseina, 455. 

Dreissena, 455, 456. 

Dreissenia, 456. 

Dreissensia, 456, 457. 
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Dreyssensia, 456. 
Driessena, 456. 


Driessenide, 71, 336, 357, 455. 


Driline, 471. 

Drilus, 470. 

dromauxi, Cameronia, 442. 
dromauzt, Unio, 407. 
Dromia, 20. 


droueti, Aspatharia, 414, 418. 


Spatha 414. 
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dux, Macrobrachium, 1, 7, 8, 31, 33, 
BA, 36,37, bo.-0Fl. TV, fig. 2; 
Ph V2-PL Vin need: 
Palzmon, 33. 
dybowskii, Bulinus, 92, 95, 136. 
Bullinus, 136. 
Dygyreidum, 215. 
dykeiana, Ptychotrema, 602. 
Dytiscide, 533. 
Dytiscus, 533. 


dryas, Potadoma liricincta, 75, 275, 
282, 569. Pie XXVI, figs. 11-11la. ebenina, Melania, 90, 95. 


drymzoides, Cerastus 513. 


dubia, Mutela, 428, 429, 430, 435. PI. 


XXXVIII, figs. 1-2. 


dubiosa, Burnupia mooiensis var., 151. 
dubiosus, Ancylus mootensis var., 151. 


dubius, Mytilus, 427, 430. 
duchaillui, Buccanodon, 478. 
dufourii, Planorbis, 92, 95. 
dumesleanus, Unto, 380. 


dumesniliana, Ampullaria, 182. 


dumesnilianus, Unio, 380. 

dunkert, Physa, 142. 

duponti, Galatea, 363. 
Galateia, 363, 365. 
Nodularia, 380. 


Pseudogibbula, 248, 244 (Fig. 


40a—b), 553, 561, 568. 
Unio, 380. | 
Unio, 381, 382. 
Vivipara, 203, 205. 
Viviparus, 205. 
dupontia, Cyrenoida, 375. 
dupontix, Cyrenella, 375. 
dupontit, Cyrenoides, 375. 
dupuist, Cleopatra, 265, 569. 
Gulella, 601. 
Melanoides, 254, 265. 
Tiara, 265. 
durbanica, Auricula, 104. 
duveyrieriana, Edgaria, 333. 
Edgaria egregia f., 333. 
Hautteceuria, 304. 
Paramelania, 333. 
Spekia, 315. 
Tanganyicia, 589. 
duveyrierianus, Lanistes, 186. 


Echinostomum, 92. 
edgari, Nyassia, 255. 
Edgaria, 71, 86, 249, 299, 302, 323, 328, 
586, 590. 
edgarianum, Ptychotrema, 509. 
Edentulina, 490, 506. 
edouardi, Guttera, 475. 
eduardi, Unio, 404. 
edule, Cardium, 527. 
edwardi, Corbicula radiata, 75, 340, 
342, 343 (Fig. 73), 344, 577. 
edwardiana, Burnupia, 74, 151, 154, 
577. Pl. XII, figs. 44a. 
edwardsianus, Unio, 381. 
edwardsti, Alpheus, 21, 22. 
Leander, 25. 
Palzemon, 25. 
effusa, Ampullaria, 528. 
Egeria, 71, 75, 85, 337, 345, 359, 369, 
370, 540, 546, 562, 563, 568, 569. 
egregia, Crecopsis, 476. 
Edgaria, 338, 334, 335. 
Micronyassia, 255. 
Paramelania, 333. 
Eegretta, 4. 
egyptiacus, Margarita, 406. 
ehrenbergianus, Melampus, 101. 
Eleis, 499. 
Elaphroxylon, Herminiera, 571. 
elata, Bythinia neumanni var., 216. 
Cleopatra pirothi var., 292, 298, 569. 
Physa tchadiensis var., 137. 
Viviparus unicolor var., 207. 
elatior, Bulinus forskalii var., 140. 
Cyclophorus, 509, 513. 
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Lanistes ovum, 195, 196, 197, 198, 
568. 
Pseudoglessula, 512. 
Viviparus unicolor var., 206. 
Vivipara unicolor var., 206. 
elatus, Bulimus neumanni var., 216. 
elegans, Celatura, 380, 400, 401, 560, 
561, 562, 569. Pl. XXXII, figs. 
5-6; Pl. XX XIII, fig. 4. 
Limicolaria, 512. 
Nodularia, 400. 
Nyassia, 255. 
Potamias, 531. 
Sarothrura, 476. 
Streptostele, 517. 
Unio, 401. 
Zairia, 399, 400. 
Eleocharis, 90. 
Eleusine, 476. 
elgonensis, Trachylenus purpuratus, 478. 
ellenbergeri, Nodularia, 380. 
elliptica, Aitheria, 449, 450, 451. 
Etheria, 358, 447, 448, 449, 453, 
455, 557, 669, 507... Pl XLVI, 
figs. 1-la; Pl. XXX, figs. 2—2a. 
ellipticus, Lanistes, 194, 198, 556, 568, 
587. Pl XV, te. & 
Ellobiide, 99. 
elmeteitensis, Limnxa, 109. 
Lymnea, 109. 
Elona, 214. 
elongata, Brazzxa, 426. 
Burtonia, 445. 
Edgaria, 333, 334. 
Grandidieria, 397, 588. 
Iridina, 443. 
Iridina, 440. 
Marinula, 104. 2 
Nodularia parreyssi var., 380. 
Paramelania, 334. 
Pliodon giraudt mut., 442. 
Spekia zonata, var., 316. 
Unio hauttecceuri mut., 382. 
Unio lacoini var., 383. 
elongatus, Pliodon, 443. 
Emberiza, 474. 
emicans, Planorbis, 129. 
Segmentina, 129. 
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emint, Ampullaria ovata var., 182. 
~ Burtoa nilotica, 512. 
Cleopatra, 298. 
Mutela, 429, 485, 436, 576. PI. 
XLII, figs. 2-2a. 
Mutela nilotica var., 435. 
Nodularia, 380. 
Pachylabra ovata var., 182. 
Pila ovata var., 182, 577. 
Turacus schiitti, 477. 
Unio, 380. 
Ena, 601. 
endemicus, Clonorchis, 89. 
Endodontide, 484, 485, 486, 519. 
Engleri, Cyathea, 508. 
Enid, 468, 484, 485, 491, 507, 599. 
Enocephalus, 455. 
episema, Nyassella, 255. 
Epistylis, 533. 
equeefensis, Gundlachia, 150, 156. 
Kineaidella, 150. 
equilatera, Galateta cumingit var., 362s 
erectus, Limnzus natalensis var., 111. 
Erica, 510, 514. 
Ericacee, 510. 
ericetorum, Helix, 470. 
Erici-Rosenii, Senecio, 511, 514. 
Erinaceus, 479. 
Eriocaulonaceer, 542. 
Eriocheir, 91. 
erlangert, Nodularia, 380. 
Unio, 380. 
erythrea, Hydrobia, 222. 
Paludestrina, 222. 
erythreus, Melampus, 100. 
Erythrina, 508. 
erythrostoma, Ampullaria, 182: 
Pachylabra, 182. 
essoénsis, Nodularia, 381. 
Unio, 381, 406. 
Etherea, 448. 
Etheria, 71, 296, 355, 358, 447, 448 (Map 
6), 523, 524, 540, 557, 569, 597. 
etheriarum, Eupera mediafricana, 
75, 355, 357 (Fig. 80b-d), 358, 
453, 569. 
Etheriide, 71, 336, 337, 354, 447, 523, 
545, 546, 557, 599, 600. 
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etrusca, Melanopsis, 522. 
Euassiminea, 242, 243. 
eucistera, Corbicula, 345. 
Eucopepoda, 585. 
eucyphus, Uno, 406. 
Eufira, 439. 
Eulamellibranchia, 336. 
Hulimneus, 106. 
Eumelania, 251. 
Eumulleria, 447. 
Eunapius, 453. 
Eupalemon, 27, 28, 29, 30, 33. 
Eupera, 71, 75, 346, 350, 354, 453, 557, 
569, 600. 
euphymus, Unio, 381. 
europzus, Erinaceus, 479. 
euryomphalum, Neothauma, 212. 
Neothauma tanganyicense var., 210, 
212, 588. 
eurysellina, Nodularia, 381. 
eurysellinus, Unio, 381. 
eussoénsis, Segmentina, 129. 
Eussoia, 222. 
Euthyneura, 97. 
exalbida, Grandidieria tanganyicensis 
var., 399, 588. 
Umio tanganyicensis var., 399. 
exanthemicus, Varanus, 474. 
exarata, Cleopatra, 288, 289, 292. 
Paludomus, 292. 
Excalfactoria, 476. 
exerta, Lamnea, 111. 
exigua, Ampullaria, 176. 
eximia, Brazzexa, 427. 
Hauttecceuria, 306. 
Limicolaria martensiana var., 499. 
Micronyassia, 255. 
Physopsis, 148. 
exogonia, Gulella, 510. 
exotica, Iridina, 430, 439, 440. 
Mutela, 440. 
expansilabris, Limneza, 108. 
expatriata, Trochozonites, 515. 
exserta, Lamnexa, 111. 
Inmnexa natalensis var., 111. 
Lymnea natalensis, 109, 111, 112, 
568. 
Physa, 148. 
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Physopsis, 143. 
exsertus, Limnzus natalensis var., 111. 
exsilium, Blauneria, 103. 
exustus, Planorbis, 91, 94, 116. 


fagotiana, Tanganikia, 304. 
Tanganyicia 304, 589. 
fagott, Tanganytkia, 304. 
faidherbei, Reneus, 381. 
faladuguensis, Nodularia, 381. 
falemeensis, Mitriodon, 421. 
Mutela, 429. 
Mutelina, 429. 
famelica, Pseudoglessula, 492. 
faradjense, Atoxon, 496. 
farleri, Lanistes, 199, 200, 201, 202. 
Meladomus, 200. 
farquhari, Ancylus caffer var., 151. 
Burnupia, 151. 
Gundlachia, 150. 
Kineaidella, 150. 
fasciata, Auricula livida var., 100. 
Littorina, 564. 
Nerita, 203. 
Paludina, 242. 
Salticella, 471. 
Syncera, 242. 
Viwipara unicolor var., 206. 
fasciatus, Melampus, 101. 
Melampus lividus var., 100. 
Viviparus unicolor var., 206. 
Fascinella, 227, 595. 
Fascinella, 228. 
Fasciola, 88, 89, 90, 95. 
fasciolata, Melanoides, 251, 256. 
Fasciolopsis, 90, 95. 
fastigiata, Albizzia, 508. 
fatigans, Culex, 91. 
Fauxulus, 484, 485. 
fayumensis, Unio, 76, 381. 
felts, Auricula, 105. 
felis Cattt, Sidula, 105. 
ferrea, Cerithidea, 249. 
Ferrissia, 148, 149, 150, 151, 156. 
Ferrissia, 152. 
Ferrissiinz, 69, 149. 
ferruginea, Cleopatra, 288, 290, 292, 295 
568. 


, 
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Cyclas. 355. 
Kupera, 354, 355, 356, 357, 358. 
Inmosina, 355. 
Melania, 292. 
ferrugineus, Paludomus, 294. 
ferussaci, Pseudosquilla, 7, 8, 57, 58 
(Pig; 75)5 
Squilla, 57. 
ferussacioides, Nothapalus, 509. 
festiva, Limicolaria, 496. 
filia, Sarcophaga, 471. 
Filibranchia, 336. 
jfilosa, Ampullaria, 176. 
fischeri, Corbicula, 339. 
Physa, 140. 
Fischeria, 369, 370, 371, 373, 374. 
jischeriana, Physa, 140. 
fischerianus, Bulinus, 140. 
fissidens, Unio, 381. 
flagellatus, Ampullarius, 167. 
flava, Aspatharia, 75, 414, 418, 569. 
Pl. XLITI, figs. 3-8a; Pl. XLIV, 
figs. 2—2a. : 
Voluta, 100. 
flavescens, Drilus, 470. 
flavum, Atoxon, 503. 
flexicosta, Paramelania, 332. 
fluminalis, Corbicula, 338 (Map 5), 339, 
340, 341, 344. 
Cyrena, 344. 
Tellina, 338, 344. 
Fluminicola, 522. 
fluviatilis, Ancylus, 155, 527. 
To, 524. 
Murex, 246, 247. 
Nerita, 164. 
Neritina, 527. 
Theodoxus, 168, 164, 522. 
Tympanotonos, 245. 
fluviorum, Viviparus, 203. 
foat, Asseminea, 313. 
Burtonia, 444. 
Cleopatra trisulcata var., 293, 298, 
587. 
Corbicula, 339, 345, 587. 
Giraudia, 313. 
Lanistes, 190. 
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Macrobrachium, 7, 8, 28, 29, 31 
PE fed. 
Palzemon, 29. 
Planorbis bridouxt var., 119. 
Planorbis bridouxianus var., 117 
119, 587. 
Reymondia, 318. 
Syrnolopsis, 229. 
Vivipara, 208. . 
Viviparus, 205, 208, 587. 
fenaria, Melania, 275. 
fontanus, Planorbis, 128. 
fontinalis, Ancylus, 150. 
Cyclas, 347. 
Ferrissia, 150. 
Physa, 89, 132, 133, 134, 533, 534: 
formosa, Edgaria, 334. 
Edgaria egregia f., 334. 
Nyassella, 255. 
Paramelania, 334. 
formosana, Blanfordia, 94, 95. 
forscali, Unio, 381. 
forskali, Bulinus, 573. 
Bullinus, 141, 142. 
Isidora, 133, 141. 
Limneza, 108. 
forskalii, Bulinus, 140, 141, 142, 543, 568. 
Pl. XI, figs. 9-9a. 
Isidora, 141. 
forskhali, Pyrgophysa, 141. 
Fossaria, 106, 107. 
fouladougouensis, Nodularia, 381. 
Planorbis, 125, 126, 577. 
Reneus, 381. 
fourtaui, Aspatharia, 414. 
Spatha, 414. 
Spathella, 414. 
Unio, 382. 
fourteaut, Spatha, 414. 
fragilis, Ancylus, 150. 
Helix, 214. 
Kineaidella, 150. 
framesi, Indonaia, 381. 
Francolinus, 476. 
fraseri, Neritina, 158. 
frasi, Mutela mabilli var., 429. 
Mutelina, mabiller var., 429. 
fraterculus, Ptychotrema, 492. 
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fraternus, Lanistes congicus, 74, 186, 
189, 560, 568. Pl. XVIII, fig. 16. 
freethit, Melania, 272, 274. 
Potadoma, 274, 275, 276, 277. 
frethii, Melama, 274. 
fulica, Achatina, 469. 
fultoni, Lanistes, 186, 194. 
Meladomus, 186. 
funerea, Melamia, 275. 
Potadoma, 275. 
furcata, Gebia, 44. 
Upogebia, 2, 7, 8, 44. Pl. VIII. 
fusca, Clavigerina, 268. 
Melania, 268. 
Pachymelania, 247, 267 (Fig. 44), 
268, 528, 562, 565, 566, 568. 
Pl. XXIII, figs. 3-3h and 44a; 
Pl. XXIV. 
Unio hauttecceuri var., 382. 
Viviparus unicolor var., 207. 
fuscata, Cyrena, 344. 
Melania, 268. 
fuscatus, Murex, 245, 246, 268. 
Potamides, 54, 245, 246, 562, 565, 
568. Pl. XX, figs. 1-9. 
fuscostrigatus, Homorus, 509. 
fuscum, Dorsanum, 565. 
fuscus, Murex, 268. 


Gabbia, 75, 218, 215. 
gabonensis, Corbicula, 340. 
Hydrobia, 222. 
Nodularia, 381. 
Paludestrina, 222. 
Unio, 381, 401. 
gabunensis, Neocossyphus rufus, 478. 
gaillardi, Mutela mabilli var., 429. 
Mutelina mabiller var., 429. 
Nodularia, 381. 
Unio, 381. 
gaillardoti, Cyclostoma, 291. 
Galatea, 359, 360, 361, 362, 368, 365, 366, 
368. 
Galateia, 360, 361, 362, 363, 365. 
Galateola, 360. 
Galathxa, 360. 
Galathea, 359, 360, 361, 368. 
Galba, 106. 
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Galileja, 350. 
Galium, 509. 
ganciniensis, Spatha, 425. 
garambe, Mutela, 75, 429, 431, 432, 
559, 569. Pl. XL, figs. 1-2. 
gardei, Planorbis, 125. 
Gardenia, 495. 
garzetta, Egretta, 4. 
Gastropoda, 69, 97, 575, 577, 587, 597. 
gaudioni, Marconia, 476. 
gaulus, Ancylus, 152. 
gaziense, Auricula, 104. 
gaziensis, Auriculastra, 104. 
geayi, Celatura, 377. 
Gelia, 44. 
geisericola, Lymnea peregra var., 521. 
gelatinus, Bulinus, 133. 
geminatum, Ptychotrema, 503, 509. 
Geocichla, 478. 
Geranium, 509. 
gereti, Celatura, 381, 407, 587. 
- Unio, 407. 
germaini, Bocageia, 510. 
Limicolaria subconia, 499. 
gerrardi, Celatura, 381, 402, 587. 
Nodularia nilotica var., 402. 
Unio, 402. 
gevesensis, Pomacea, 167, 174. 
gibberosa, Congeria 456. 
Dreissensia, 456. 
gibbonsi, Planorbis, 125, 126 (Fig. 8), 
543, 568, 576, 577. 
gigantea, Cameronia, 441. 
gigantica, Fasciola, 89, 95. 
gigas, Ampullaria, 174. 
Pomacea, 174. 
giraudi, Anceya, 228, 235, 236 (Figs. 
32a-d and 33b), 237 (Fig. 34a), 
239, 589. 
Baizea, 308, 309, 310, 589. 
Bridouxia, 314, 589. 
Cameronia, 441. 
_ Corbicula, 339. 
Coulboisia, 310. 
Edgaria, 329 (Fig. 69a—b), 590. 
Giraudia horei var., 318. 
Grandidieria, 397, 588. 
Hauttecceuria, 306. 
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Tridina, 441, 587. 
Inmnotrochus, 318, 319. 
Micronyassia, 255. 
Neothauma, 211. 
Nyassia, 255. 
Paramelania, 329. 
Pisidium, 350, 352, 354, 587. 
Pleitodon, 441. 
Pliodon, 441, 442. 
Reymondia, 312, 3138. 
Reymondia horei var., 313, 589. 
Rumella, 307, 308. 
Spekia, 315. 
Stanleya, 310. 
Syrnolopsis, 231, 232, 239. 
Tanganikia, 304. 
Unio rostralis var., 397. 
Giraudia, 249, 299, 300, 302, 309, 311, 
590. 
Giraudia, 312, 313, 314. 
glabrata, Neritina, 158, 159, 161, 164, 
565, 566, 568. Pl. X, figs. 1-40. 
glaucina, Achatina, 499, 500. 
globosa, Aitheria elliptica form, 449. 
Ampullaria, 172. 
Ampullaria speciosa var., 180. 
Bythinia neumann var., 216. 
Fischeria, 371. 
Hautteceuria minuta var., 306. 
Hirthia, 328, 590. 
Physa, 146. 
Physopsis, 92, 146. 
Physopsis africana, 143, 144, 14, 
146, 147, 544, 556, 568, 573, 597. 
Pl. XI, figs. Say. 
Pila, 178, 174. 
Rumella, 308. 
Tanganikia, 306. 
Unio hauttecceuri mut., 382. 
Vivipara costulata var., 205. 
Viviparus unicolor var., 207. 
globosus, Bulimus neumanni var., 216. 
Planorbis sudanicus var., 118. 
Viviparus costulatus var., 205. 
Glossina, 517. 
Glossiphonia, 532. 
glyptocephala, Subulina, 499. 
Glyptophysa, 132. 
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Gonaxis, 476, 490, 492, 503, 506, 509, 
512, 513, 514, 515. 
Goniobasis, 534. 
Gonyodiscus, 517, 519. 
gordonensis, Ancylus, 151. 
Burnupia, 151. 
gordont, Ampullaria, 175. 
Pila, 175. 
gossetz, Cameronia, 441. 
gould, Neritina, 158. 
gracile, Opeas, 459 (Map 7), 460. 
gracilior, Melania nigritina var., 275: 
Vivipara, 205. 
Viviparus, 205. 
gracilis, Syrnolopsis, 75, 227, 234 
(Fig. 3la—c), 235, 589. 
Unio, 380. 
gradata, Ampullaria, 175. 
Physa, 140. 
Pila, 175. 
gradatus, Bulinus, 140. 
grandidieri, Cleopatra, 290. 
Unio, 381. 
Grandidieria, 71, 85, 378, 379, 385, 386, 
391, 393, 394, 586, 588, 589. 
grandidiertana, Burtonia, 447. 
Edgaria, 334, 335. 
Giraudia, 311. 
Paramelania, 334. 
Spekia, 316. 
Syrnolopsis, 228. 
grandis, Lavigeria, 299 (Fig. 56c), 323, 
325 (Fig. 68b—c), 326, 590. 
Nassopsis, 326, 327. 
Nassopsis nassa var., 324, 326. 
Paramelania, 326. 
Tiphobia nassa var., 324, 326. 
granifer, Melampus, 100. 
grantianus, Unio, 381. 
granulimanus, Dardanus, 2, 7, 8, 49. 
Pagurus, 49. 
Petrochirus, 49. 
granulosa, Grandidierza, 399. 
Pirena, 269. 
granum, Assiminea, 242. 
Melampus, 76, 100. 
Melampus, 76, 100. 
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graptoconus, Potadoma, 75, 275, 276, 
277 (Fig. 46), 278, 550, Pl. XX, 
figs. 10-11. 
grassett, Ampullaria, 194. 
Lanistes, 194. 
gratacapi, Subulina, 499. 
gratiosus, Unio, 380. 
Graucalus, 478. 
graueri, Achatima, 506, 512. 
Lanistes, 167, 168 (Fig. 13d), 183, 
185, 186, 199, 200, 541, 568. PI. 
XIV, figs. 6-8. 
Meladomus, 200. 
graviert, Limnxa, 114. 
Lymnea, 109, 114, 587. 
Planorbis abyssinicus var., 124. 
gravieriana, Corbicula, 340. 
gravida, Grandidieria, 397, 588. 
Unio, 395, 396. 
Unio rostralis, var., 397. 
grayana, Assiminea, 242. 
greyi, Achatina, 519. 
gribinguiensis, Lanistes, 194. 
grimaldii, Athanas, 2, 7, 8, 19, 20, 23, 42. 
guadelupensis, Planorbis, 93, 95. 
guariiziana, Cyrena, 339. 
guerinii, Bulinus, 136. 
Physa, 136. 
guernei, Bulinus, 136. 
Isidora, 136. 
guidimouniensis, Limnxa africana var., 
109. 
Lymnea caillaudi var., 109. 
guillaini, Anodonta, 412, 419, 420. 
Aspatharia, 420. ? 
Lamellidens, 420. 
guillemei, Cleopatra, 292, 297, 587. 
Edgaria, 329. 
Nassopsis, 329. 
_Paramelania imperialis var., 322. 
guillemeti, Cameronia, 442. 
Cleopatra, 297. 
Unio, 381, 409. 
guinaica, Ampullaria, 187, 188. 
guinaicus, Lanistes, 187, 188. 
guineensis, Eleis, 499. 
Hyphene, 498. 
Melania, 275. 
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Potadoma freethii, 275, 277. 
Gulella, 476 483, 490, 492, 493, 499, 503, 
506, 509, 510, 513, 515, 517, 519, 
601. 
Gulnaria, 108. 
gundlachi, Cecilioides, 460, 602. 
Gundlachia, 148, 150. 
Gundlachia, 150. 
Guttera, 475, 576. 
guyanensis, Ampullarius, 183. 
Gymnolemata, 585. 
Gynzecophorus, 91. 
Gyraulus, 74, 115, 116, 124. 


haasi, Aspatharia, 420. 
Spatha, 420. 
habessinicus, Unio, 378. 
hematobium, Schistosoma, 91, 92, 93, 95, 
135, 145. 
Hematopus, 536. 
hematopus, Himantornis, 538. 
hagedash, Hagedashia, 538. 
Hagedashia, 538. 
Hagenia, 509, 510. 
Halcyon, 477. 
Haldemanina, 131. 
haliotides, Mesafricarion, 492, 499. 
Halolimnohelix, 484, 491, 508, 507, 509, 
O10, S11, 512. 
hamacenicus, Ancylus, 156. 
Pseudancylus, 156. 
Hamincea, 565. 
Hamya, 484. 
hamyana, Hauttecceuria, 306. 
Paramelania, 327, 328. 
Randabelia, 327, 590. 
Soleilletia, 346. 
Spekia, 316. 
Syrnolopsis, 229. 
hamyanus, Unio, 381. 
hanningtoni, Thapsia, 510. 
Haplohelix, 484, 511. 
hardeleti, Iridina, 440. 
Pleiodon, 440. 
Plhiodon, 440. 
hargeri, Cleopatra, 292, 296, 569. 
Mutela, 429, 484, 597. Pl. XLI, 
figs. 3-8a. 
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_harpula, Isidora sericina var., 137. 
Physa, 135. 
hartlaubi, Pteronetta, 5, 538. 
hartmanni, Aspatharia wahlbergi, 420, 
423. 
Cyclas, 348. 
Spatha, 423. 
Spatha wahlbergi var., 423. 
Spherium, 348. 
haullevillei, Gulella, 519. 
hauttecceuri, Grandidieria, 397, 588. 
Parreysia, 381. 
Unio, 381. 
Unio, 398. 
Hauttecceuria, 303, 304, 305, 306, 307. 
Helcion, 148. 
Helenoconcha, 486. 
Helicarion, 493, 513. 
Helicella, 471. 
Helichrysum, 511, 514. 
heliciformis, Vivipara, 207. 
Helicide, 464, 468, 470, 471, 479, 
491, 499, 503, 507, 511. 
Helicon, 148, 149. 
Heliomanes, 471. 
Helisoma, 120. 
Helix, 469, 470, 471, 474, 475, 479, 490, 
507, 515. 
Heliz, 103, 105, 106, 108, 115, 169, 172, 
183, 186, 187, 188, 203, 214, 215, 
221, 241, 250, 
Helixarion, 476, 492, 503, 507, 509, 510, 
obe: 
Helixarionide, 464. 
Helixarionine, 476, 482, 490, 492, 493, 
503. 
Hemibia, 94, 95, 96. 
Hemipirena, 266. 
Hemiptera, 477. 
Hemisinus, 600. 
Hemithalamus, 129. 
hemprichii, Bulinus, 136. 
Tsidora, 133, 135, 136. 
hepatica, Fasciola, 88, 89, 90, 95. 
Nerita, 242. 
herbigradus, Pachnodus, 496. 
herbini, Planorbis, 117. 
hercules, Unio nyassaénsis var., 384. 
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Unio nyassanus var., 384. 

herklotsiz, Macrobrachiwm jamaicense var., 
1,65. 

Palemon jamaicensis var., 37, 38, 39. 
hermanni, Planorbis, 117. 
hermaphrodita, Egeria paradoxa, 

369. 
Venus, 368. 
Herminiera, 571. 
hermosa, Nyassia, 255. 
hermosum, Pisidium, 350, 352 (Fig. 77), 
587. 
hermosus, Unio, 382. 
hessei, Assiminea, 242. 

Meladomus intortus var., 192. 

Neritina, 162. | 

Pseudoglessula, 499. 

Syncera, 242, 243, 565, 568. 
heteromorpha, Aitheria, 451, 452. 
heteromphala, Gulella, 509. 
heterostropha, Physa, 521, 522, 534. 
heudeloti, Mitriodon, 421. 
heuglini, Corbicula, 340. 
heukelomii, Egeria, 362. 

Galatea, 362. 
hidalgoi, Hydrocena, 242. 

Syncera, 242. 

Hilacantha, 316. 
Himantopus, 535. 
Himantornis, 538. 
Hippa, 7, 8, 57. 
Hippeutis, 116, 128, 129. 
Hippide, 57. 
Hippidea, 57. 
hir:uta, Halolimnohelix, 509. 
hirta, Cleopatra, 292, 297, 569. 
Hirthia, 71, 302, 323, 328, 590. 
Hirtia, 328. 
hiaticula, Charadrius, 538. 
Hirudinea, 585. 
hirundo, Chelidonopsis, 438. 
Chelidonura, 438. 
Mutela, 410, 437, 438, 559, 560, 
569. Pl. XLUJ, figs. 1-2. 

Spatha, 437, 438. 
hispidus, Planorbis, 124. 
histrionica, Melania, 267. 
holmi, Congeria, 456. 
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Dreissensia, 456. 
Holometopus, 164. 
holostoma, Ampullaria, 187. 
Lanistes, 187. 
homologum, Cerithium, 246. 
homologus, Potamides, 246. 
Homorus, 490, 492, 493, 499, 503, 506, 
509, 510, 511, 512, 602. 
hongkongensis, Melania, 90, 95. 
Horea, 249, 589. 
Horea, 249, 266, 335, 336. 
horet, Giraudia, 309, 312. 
Grandidierta, 393. 
Hylacantha, 317. 
Melania, 312. 
Nodularia, 394. 
Parreysia, 382, 3938, 587. 
Reymondia, 312 (Fig. 62), 589. 
Tiphobia, 316 (Fig. 64), 317, 589, 
591. 
Typhobia, 317. 
Unio, 393. 
hortensis, Helix, 469, 470. 
Horusia, 400. 


howesi, Bathanalia, 317, 318, 589, 591. 


hiigelit, Melania, 273. 
humeralis, Philosepedon, 471. 
humerosa, Bithynia, 219. 
Bithynia stanleyi var., 219. 
Bythinia, 219. 
Inmnexa, 109, 112. 
Lymnea natalensis var., 109. 
humerosus, Bulimus, 217, 219 (Fig. 19), 
220, 568, 578. 
hupensis, Hemibia, 94, 95. 
Hydra, 533. . 
Hydrachnida, 532, 585. 
Hydrobia, 221, 222, 226. 
Hydrobiide, 212, 299. 
Hydrobioides, 213, 217. 
Hydrobius, 221. 
Hydrocena, 166. 
Hydrocena, 242. 
Hydrocenide, 70, 97, 98, 166. 
Hydrognoma, 251. 
Hydrostachyacee, 557. 
hygapanus, Unio, 382. 
Hylacantha, 316, 317. 
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Hymenocardia, 495. 

Hymenoptera, 502. 

Hyphene, 498. 

hypoleucus, Melampus, 100. 

Hypolysia, 484. 

hypsiprymnus, Parreysia, 382. 
Unio, 382. 

Hyracoidea, 599. 

Hyridella, 381, 382. 

Hyriine, 71, 410, 448, 444. 

Hyriopsis, 409. 


Taroma, 400. 

zdgt, Unio, 382. 

idia, Nyassia, 255. 
ignobilis, Melania, 278. 

Potadoma, 275, 276, 278, 284 (Fig. 
49), 287, 541, 568. Pl: XXVI, 
figs. 1-2-2a. 

iliacus, Turdus, 474. 
ilgi, Unio, 382. 
tlqui, Unio, 382. 
emitatrixz, Melania, 265. 
Melanoides, 254, 265 (Fig. 43), 597. 
emitatus, Melania, 265. 
imperforata, Burungaélla, 515. 
empertalis, Bourguignatia, 320, 321. 
Paramelania, 322. 
inequilateralis, Corbicula, 340. 
incarnata, Grandidieria, 398, 588. 
inclinans, Thapsia, 515. 
inculta, Potadoma superba mut., 
(5,275, * 276, 278, 267, . 569. 
Pl. XXV, figs. 5-5a. 
Indonaia, 381. 
Indoplanorbis, 116. 
inermis, Numida meleagris, 476. 
Planorbula tchadiensis var., 131. 
inflata, Thapsia, 515. 
infralirata, Edgaria, 334. 
Edgaria egregia f., 334. 
Paramelania, 334. 
Infusoria, 530, 533. 
ingens, Lanistes ovum, 195. 
Meladomus ovum var., 195. 
inhambanica, Melania, 257. 
innesi, Aspatharia, 421, 578. 
Bulinus, 92,95, 136. 
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Bullinus, 136. 
Lanistes, 195. 
Spatha, 421. 
inopina, Eussoia, 222. 
insignis, Dardanus, 46 (Fig. 69), 48. 
Grandidieria, 396. 
Grandidieria burtoni var., 396, 588. 
Pagurus, 48. 
Unio burtoni var., 396. 
insularis, Helixarion, 492, 503, 513. 
integra, Physa, 533. 
interioris, Bocageia, 510. 
intermedia, Ampullaria, 169. 
Marisa, 169. 
Pseudoglessula, 512. 
Unio hauttecceuri mut., 382. 
intermedius, Ceuthmochares zreus, 477. 
Cyclophorus, 490, 492, 509, 513, 517. 
Melanophoyx, 5. 
intertexta, Paludina, 203. 
intonsa, Halolimnohelix, 503. 
intorta, Ampullaria, 192. 
intortus, Lanistes, 187, 192, 193, 561, 
562; (565; 566; :568.: PL XVILL, 
figs. 2—4. 
Meladomus, 192. 
antrinsecus, Alpheus, 23. 
Crangon, 2, 7, 8, 23. 
To, 524. 
Io, 267. : 
Iphigenia, 71, 75, 359, 360, 369, 546, 
562, 565, 569. 
iredalei, Spherium, 348. 
tridescens, Bythoceras, 322, 323. 
Gulella, 515. 
Paramelania, 
590, 591. 
Thapsia, 515. 
Iridina, 71, 85, 410, 411, 439, 440, 529, 
586, 587, 588, 599. 
Tridina, 410, 423, 426, 428, 429, 430, 431, 
435, 436. 
Tridinide, 409. 
iris, Mutela, 76, 429, 434, 545, 569. 
Pl. XLI, figs. 2—2a. 
irregularis, Lanistes, 184. 
irrorata, Littorina, 564. 
Ischnoglessula, 602. 
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ischnus, Homorus, 492. 

Isidora, 188, 137, 139, 141, 142. 

Isidorella, 132. 

Isodora, 133, 1386, 138, 139. 

Ttameta, 266. 

iturbei, Pseudothelphusa, 91. 

ituriensis, Chameeleon, 474. 
Gonaxis cavallii, 476, 492, 503. 
Gulella pupa, 492. 
Trochozonites trifilaris, 492. 


jamaicense, Macrobrachium, 1, 38, 39, 65, 
66. 
jyamaicensis, Bithynis, 37. 
Palzemon, 37. 
Palemon, 37. 
janssensi, Pseudotrochus, 602. 
Janthina, 170. 
japonica, Bythinia striatula var., 89. 
Hemibia, 94. 
japonicum, Schistosoma, 93, 95. 
japonicus, Bulimus striatulus var., 89, 95. 
jeanneli, Unio, 382, 406. 
jeffreysit, Vivipara, 205. 
Viviparus, 205. 
jenkinsi, Hydrobia, 222. 
jickeli, Corbicula, 340. 
Nodularia, 382. 
Unio, 382. 
jickelii, Hupera, 359. 
Melampus, 104. 
Physa, 141. 
Planorbula, 131. 
Unio, 382. 
johnstoni, Cleopatra, 292, 297, 569, 597. 
Pseudavicula, 382, 408, 409 (Fig. 
90), 597. 
Unio, 408. 
Johnstonii, Philippia, 510. 
jordanica, Melanopsis, 522. 
josseti, Unio, 382, 409. 
jouberti, Bourguignatia, 320. 
Brazzxa, 427. 
Burtonia, 444. 
Cambieria, 305. 
Cameronia, 442. 
Cleopatra, 292, 297, 587. 
Corbicula, 345. 
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Hauttecceuria, 307. 
Hylacantha, 317. 
Lanistes, 195, 199, 587. 
Lavigeria, 326, 327, 590. 
Limnea, 114. 
Lymnea caillaudi var., 109, 114, 587. 
Meladomus, 199. 
Moncetia, 427. 
Mutela, 437. 
Nassopsis grandis var., 327. 
Neothauma, 212. 
Paramelania, 321. 
Paramelania bridouxi var., 320, 321, 
590. 
Reymondia, 312. 
Rumella, 308. 
Tiphobia, 317. 
Unio, 382, 409. 
Joubertia, 71, 249, 302, 323, 324, 590. 
joubini, Bulinus, 136. 
Mutela, 429, 486, 569. 
Mutelina, 486. 
Physa, 136. 
jourdyi, Unio, 382, 406. 
jousseaumi, Bulinus, 136. 
Isidora, 136. 
jucunda, Vivipara, 208. 
qucundus, Viviparus, 208. 
juliana, Unio, 382. 
quliani, Nodularia, 382. 
Unio, 382. 
julient, Nodularia, 382. 
junodi, Ferrissia, 150. 
Hippeutis, 128. 
Planorbis, 128. 


Kaliella, 490, 509, 513, 517. 
kalingwisiensis, Vivipara, 205. 
Viviparus, 205, 568. 
kambaénsis, Limnexa africana var., 109. 
Lymnea caillaudi var., 109. 
kamerunensis, Aspatharia, 411, 414. 
Spatha, 414. 
kanisaénsis, Segmentina, 129. 
karissimbensis, Lobelia, 514. 
karongana, Physa, 143. 
Physopsis, 143. 
karongensis, Physopsis, 143. 
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kasaiensis, Caridina togoénsis var., 64, 
65. 
katangana, Cleopatra nsendweensis, 
75, 292, 295, (Fig. 556), 296, 
556, 569. 
katanganus, Lanistes nsendweensis, 
74) 187, 0198,4 656;) 568;. PI. 
AM VIL, fig. 11. 
katangense, Pisidium, 75, 350, 352, 
353 (Fig. 78), 556, 569. 
Katayama, 94. 
kempi, Ancylus, 151. 
Burnupia, 151. 
Cerastus, 515. 
Lnmnea, 109. 
Lymnea, 109. 
Segmentina, 129, 130 (Fig. 1ld-f), 
556, 568. 
Kempra, 601. 
Kempioconcha, 601. 
kenianum, Pisidium, 350, 351 (Fig. 76), 
352, 354. 
Kerkophorus, 484. 
kigeziense, Spherium, 348, 351. 
kigeziensis, Planorbis, 125. 
kimiloloensis, Burnupia, 74, 151, 153, 
556, 568. Pl. XIT, figs. 2—2a. 
Kincaidella, 150. 
kinshassaénsis, Melania, 259. 
Melanoides, 254, 259 
560, 568. 
kirki, Aspatharia, 421. 
Kytra, 319. 
Spatha, 421. 
Spathella, 421. 
kirkii, Chytra, 318 (Fig. 65c-d), 319, 
590, 591. 
Corbicula, 340. 
Inumnotrochus, 319. 
Parreysia, 382. 
Unio, 382. 
kisalensis, Bulimus, 75, 216, 217 
(Fig. 17), 220, 544, 556, 568. 
kisangani, Melanoides, 75, 254, 262, 
263, 264, 541, 568. Pl. XXI, 
figs. 19-22. 
kisumiensis, Planorbis, 125, 126. 
Viipara rubicunda var., 206. 


(Fig. 42), 
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Viviparus rubicundus var., 206. 
kivuensis, Ena, 601. 
Helicarion, 513. 
Kempua, 601. 
Marconia, 492, 512, 517. 
knorri, Nerita, 158. 
Neritina, 158. 
knysnaénsis, Paludina, 242. 
Syncera, 242. 
Kochia, 104. 
kochii, Egeria, 362. 
Galatea, 362. 
kehleri, Nodularia, 382. 
Unio, 382. 
keelreuteri, Periophthalmus, 566. 
kordofana, Ampullaria, 175. 
Pila, 175, 178. 
kouloaénsis, Limnea africana var., 109. 
Lymnea caillaudi var., 109. 
Krapfiella, 484. 
kraussi, Auricula, 105. 
kiistert, Auricula, 100. 
Melampus, 100. 
kunenensis, Unio, 383. 
kwamouthensis, Caridina togoénsis var., 
64, 65. 
kwidschiensis, Homorus, 512. 
kynganica, Cleopatra, 290, 292. 
Corbicula, 345. 
Limnea, 1138. 
Kytra, 319. 


Labiate, 509. 

labrella, Auricula, 105. 
Cassidula, 105. 

lacoini, Corbicula, 340. 
Lanistes ovum var., 195. 
Nodularia, 383. 
Unio, 383. 

Lacunopsis, 315. 

lacunosa, Edgaria, 334. 
_Edgaria grandidieriana f., 334. 
Nyassia, 255. 
Paramelania, 334 

lacustris, Ancylus, 149. 
Aspatharia, 421. 
Congeria, 456. 
Dreissena, 456. 
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Dreissensia, 456. 
Fascinella, 228. 
Ferrissia, 150. 
Nautilus, 128. 
Nyassia, 255. 
Patella, 149. 
Segmentaria, 129. 
Spatha, 421. 
Syrnolopsis, 75, 227, 228, 229 (Figs. 
26a-g), 230 (Figs. 27a-b), 231, 
232, 589. 
Lemodonta, 104. 
leta, Egeria bengoénsis, 360. 
Galatea, 360. 
Galatea, 360, 361. 
Leevicaulis, 503. 
levigata, Donax, 369, 374. 
Gulella, 492, 493, 499. 
Iphigenia, 370, 371, 373, 374, 569. 
Nyassomelania, 255. 
Silpha, 471. 
Truncatella, 241. 
Levirostris, 75, 377, 385, 386, 404. 
levis, Melania, 272. 
laikipiaénsis, Bulinus, 136. 
Physa, 136. 
lamarckii, Etheria, 450. 
lamarki, Potamides, 245. 
lamellata, Physa, 133. 
Lamellidens, 386, 419. 
Lamellidens, 420. 
lamelligerus, Anastomus, 198, 536, 537, 
544. 
Anastomus lamelligerus, 537. 
lamellosa, Ampullaria ovata var., 182. 
Bullinus forskali var., 142. 
Isidora, 142. 
lamellosus, Bulinus, 140, 142, 543, 568. 
Lamprocolius, 478. 
Lampsilis, 444. 
Lampyrine, 471. 
Lampyris, 471. 
Lamyi, Gulella, 517. 
Planorbis, 125, 127, 128, 587. 
landanensis, Unio, 401. 
landeaut, Cameronia, 442. 
Iridina, 442, 587. 
Pleiodon, 442. 
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landeroini, Pisidium, 350, 351, 352, 354. 
langi, Cleopatra, 75, 292, 293 (Fig. 
51), 294 (Fig. 52), 541, 569. 

Crangon, 2, 7, 8, 20, 21 (Fig. 63), 22. 
Curvella, 492, 503. 
Egeria tenuicula, 75, 362, 366, 562, 
569. Pl. X XIX, figs. 1-3. 
Gulella, 499. 
Halolimnohelix, 491, 507. 
Homorus, 499. 
Lanistes procerus, 74, 168 (Fig. 
13¢c), 188, 184, 185 (Pie... 165), 
195, 196, 197, 201, 541, 544, 568. 
Pl. XVII, figs. 1-4. 
Melanoides, 75, 254, 259, 260, 
561, 562, 568. Pl. XXII, figs. 1-2. 
Mutela, 75, 429, 482, 561, 569. 
Pl. XX XIX, figs. 3-35. 
langleyanum, Pisidium, 351, 352. 
Laniarius, 478. 
Lanistes, 70, 74, 167, 168, 169, 170, 171, 
174, 188, 186, 203, 523, 527, 
537, 541, 542, 544, 545, 556, 560, 
061, 562, 565, 566, 568, 571, 573, 
582, 587, 588, 597, 599. 
Lanites, 1838. 
Laphrostoma, 157. 
largillierti, Segmentina, 90, 95. 
lata, Marconia, 509, 512. 
latior, Melania liricincta var., 282. 
Potadoma liricincta, 275, 281, 282, 
069. Pl. XXVI, fig. 7. 
latula, Marconia, 514. 
laurenti, Cleopatra, 291. 
Corbicula, 345. 
Inmnea, 113. 
Lauria, 485. 
Lavigeria, 71, 249, 299, 300, 302, 323, 
324, 327, 328, 590, 592. 
Lavigeria, 330. 
lavigeriana, Aspatharia, 427, 587. 
Brazzxa, 427. 
Burtonia, 444. 
Cameronia, 442. 
Corbicula, 339, 345. 
Giraudia, 311 
Hauttecceuria, 307. 
Limnexa, 114. 
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Moncetia, 427. 
Mutela, 429, 436, 587. 
Rumella, 308. 
lavigerianus, Planorbis, 117, 123, 587. 
Unio, 409. 
Lavigeride, 249. 
lavigeriet, Corbicula consobrina var., 339. 
Plodon, 442. 
lavigerina, Cameronia, 442. 
“Spatha, 427. 
lavigerinus, Unio, 409. 
Leachia, 105. 
leaii, Platiris, 443. 
Leander, 24, 25, 66. 
lechaptoisi, Edgaria, 330, 590. 
Lavigeria, 330. 
Nodularia, 383. 
Unio, 383. 
Lechaptoisia, 71, 249, 266, 302, 323, 335, 
590. 
Ledoulxia, 490, 498, 496, 506, 519. 
ledoulxiana, Edgaria, 334. 
Edgaria egregia f., 334. 
Nodularia, 383 
Paramelania, 334. 
ledoulxianus, Unio, 383. 
legumen, Mutelina, 430. 
leia, Nyassomelania, 251, 256. 
Subulina, 4938, 499, 517. 
lemairei, Pseudoglessula, 517. 
Lemnacee, 530. 
lenfanti, Vivipara unicolor var., 206. 
Viviparus unicolor var., 206. 
lenoirz, Vivipara, 205. 
Lentii, Helichrysum, 511. 
lenzi, Fischeria, 374. 
Iphigenia, 371, 374, 569. 
lenzii, Macrobrachium, 1, 65. 
Palemon, 33, 34, 35, 37. 
leopoldvillensis, Ampullaria, 180. 
Paludina, 207. 
Parreysia, 383, 390, 391 (Fig. 86), 
392 (Fig. 87), 559, 560, 561, 569. 
Pl. XXXI, figs. 1-4. 
Pila, 175, 179, 180, 542, 560, 568. 
Pi. XIV, figs. 1 and 9. 
Pseudospatha, 439. 
Unio, 390. 
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Vivipara, 207. 

Viviparus, 205, 207, 560, 568. 
Lepidoptera, 502. 
lepsii, Aspatharia, 421. 

Spatha, 421. 
leptalea, Trochozonites, 509. 
leptodonta, Assiminia, 242. 

Syncera, 242. 

Leptopelis, 473, 474. 

Leptospatha, 413, 414, 415, 419, 420, 421, 
423. 

Leptothrix, 529. 

Leroya, 167, 170, 171, 184, 185, 186, 199, 
573. 

leroyt, Physopsis, 146. 

Plotia, 254. 
lessepsiana, Edgaria, 334. 

Limnea, 108. 

Paramelania, 384. 
letourneuxt, Attheria, 451. 

, Ampullaria, 176. 

Chambardia, 413. 

Cleopatra, 292. 

Eupera, 355, 357. 

Lanistes, 187. 

Limnea, 108. 

Meladomus, 187. 

Physopsis, 147. 

Pila, 176; 

Planorbis, 124. 
Letourneuxiana, 448. 
letourneuxiana, Iridina, 443. 
letourneuxianus, Pliodon, 443. 
leucocephalus, Himantopus, 535. 
leucochilus, Planorbis, 125. 
Leucochloridium, 88. 
leucogaster, Centropus, 477. 
leucolophus, Turacus, 477. 
leucophxata, Dresseina, 455. 
leucopheatus, Mytilopsis, 455. 
leucoraphe, Baizea, 309, 310 (Fig. 61), 

589. 

Ponsonbya, 308, 309. 
Leucosarcia, 475. 
levesquiana, Hautteceuria, 304. 
leviusculus, Alpheus edwardsu var., 21. 

Crangon, 21, 22. 
leyneni, Succinea chudeaui, 602. 
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lhotelleriana, Mutela, 429. 
l’hotelleriei, Gundlachia, 150. 
Kineaidella, 150. 
lhotelleriz, Cleopatra, 291. 
Physopsis, 147. 
libertana, Paludina, 206. 
liberianus, Melampus, 100, 101, (Fig. 
1), 102, 565, 568. 
Viviparus, 206. 
liberiensis, Melania, 275. 
Potadoma, 275. 
libertina, Melania, 89, 90, 91,95, 96. 
libyca, Ampullaria, 183, 187. 
LInbyciana, 183. 
libycus, Lanistes, 183, 186, 187, 190, 191. 
Meladomus, 186, 194. 
liebrechts1, Melania, 259. 
Melanoides, 254, 259, 263, 265, 560, 
568. Pl. XXI, figs. 14-18. 
liederi, Aspatharia kirki var., 421. 
Nodularia, 383. 
Spatha kirki var., 421. 
Unio, 383. 
Limax, 88, 472. 
limbatum, Ptychotrema, 510. 
Limicolaria, 460, 461, 477, 490, 491, 493, 
496, 499, 506, 509, 510, 512, 513, 
514, 515, 516, 518, 519. 
Limicolariopsis, 484, 506, 507, 509, 513. 
Limnexa, 106, 583, 540. 
limnzea, Edgaria, 334. 
Edgaria livingstoniana f., 334. 
Paramelania, 334. 
Limnea, 105. | 
Limneus, 105, 106. 
Limnocnida, 586, 593. 
Limnopomus, 167, 169, 171. 
Limnotrochus, 71, 249, 299, 300, 301, 318, 
319, 589, 591, 592, 598. 
Liamosina, 354, 355. 
linguifera, Gulella, 503, 509. 
Liobocageia, 507. 
liocephala, Bocageia, 510. 
lionepion, Homorus, 509. 
Lioplacine, 202. 
Lioplax, 299. 
lirata, Physa, 136. 
Physa, 136. 
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liricincta, Melania, 280, 281, 282.. 
Potadoma, 75, 272 (Fig. 45), 273, 
275, 276, 279, 280, 2838, 568, 
569, 570, 5/3, 579. PL X XVI, 
figs. 4-4b, 6, 8-8c. 
Lithoglyphus, 224. 
Lithoglyphus, 303, 305, 307, 308, 315. 
Inthoparches, 250. 
lithophaga, Nodularia teretiuscula var., 
386. 
lithophagus, Unio, 386. 
littoralis, Edgaria, 332. 
littorea, Littorina, 564. 
Littoridina, 213. 
Littorina, 244, 315, 564, 590. 
littorina, Hirthia, 328, 590. 
Littorinide, 70, 97, 248, 592. 
livida, Auricula, 100. 
lividus, Melampus, 100. 
livingstonensis, Pseudospatha, 445. 
livingstoni, Pseudospatha, 445. 
livingstoniana, Burtonia, 445. 
Burtonia tanganyicensis var., 445. 
Edgaria, 334, 335. 
Edgaria, 328, 331. 
Paramelania, 334. 
Pseudospatha, 444, 445, 446. 
Pseudospatha tanganyicensis, 4465, 
088. Pl. XLV, fig. 4. 
Lobelia, 511, 514. 
lobensis, Parreysia, 383. 
loboénsts, Parreysia, 383. 
Lobogenes, 70, 74, 75, 217, 224, 523, 
556, 568. 
locardi, Paramelania, 329. 
Unio, 397. 
locardiana, Cameronia, 442. 
Chambardia, 413. 
Edgaria, 329, 330. 
Grandidieria, 397. 
Hautteceuria, 304. 
Paramelania, 329. 
longicauda, Bartramia, 531. 
longimana, Bithynis, 66. 
longirostris, Galateia cumingii var., 362. 
Hylacantha, 317. 
Leander, 25, 26. 
Tiphobia, 317. 
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loricata, Corvospongilla, 453. 
Melania, 269. 
Melania matoni var., 269. 
Loripes, 565. 
lourdeli, Parreysia, 383, 394. 
Unio, 394. 
lourdelli, Nodularia, 394. 
Loxotrema, 90, 95. 
luapulaénsis, Unio, 392, 393. 
luapulensis, Lanistes ellipticus, 194, 199, 
568. 
Meladomus ellipticus var., 199. 
lubackil, Egeria, 362. 
Galatea, 362. 
lubaki1, Galatea, 362. 
lucasi, Cerastus, 513. 
Subuliniscus, 512. 
lucida, Ampullaria, 182. 
Lucinacea, 336. 
ludoviciana, Physa, 140. 
ludovicianus, Bulinus, 140. 
luhderi, Laniarius, 478. 
lujez, Macrobrachium, 7, 8, 29, 30, 31, 
oo. PLAT? Pie PL TV) fiz. 1. 
Palzemon, 30. 
lukuluensis, Mutela, 417. 
lusitanica, Helix, 188. 
lutea, Unio burtoni var., 395. 
luteostoma, Pomacea, 89, 91. 
lutescens, Cassidula, 105. 
Umeo gravida var., 395, 396. 
Unio hauttecceuri var., 382. 
lutetianus, Theodoxus, 164. 
luteum, Distoma, 91. 
Lutra, 4. 
Lymnea, 69, 88, 89, 92, 94, 95, 96, 105, 
115, 143, 214, 215, 521, 522, 
523, 525, 526, 527, 528, 530, 532, 
533, 534, 540, 541, 544, 545, 556, 
061, 568, 572, 573, 577, 587, 588, 
996, 597, 598. 
Lymnzide, 69, 94, 96, 97, 98, 105, 115, 
546. 
Lymnexus, 105. 
Lymneus, 106. 
Lymnula, 105. 
Lymnus, 105. 
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mabillei, Aspatharia, 414. 

Mutelina, 429, 433. 

Spatha, 414. 
mabilli, Mutela, 429, 4338, 569. PI. 

XLI, fig. 1. 

Mutelina, 433. 
mabilliana, Cameronia, 442. 

Edgaria, 334. 

Edgaria egregia f., 334. 

Paramelania, 334. 

Mabiliella, 484. 

Mabuya, 474. 

macmurtrez, Pletodon, 443. 

macrobrachion, Macrobrachium, 2, 7, 
8, 27, 28. 

Palemon, 27. 
Macrobrachium, 1, 2, 7, 8, 27, 65, 66. 
macrodon, Atilax, 4. 
macrostoma, Hauttecceuria, 307. 
macrostomum, Distomum, 88. 
Macroterocheir, 66. 

Macrura, 585. 

maculata, Pomacea, 170. 
maculatum, Trichotoxon, 503. 
maculatus, Leander, 25. 

Palemon, 7, 8, 25, 26 (Fig. 65). 

Planorbis exustus var., 116. 
maculicollis, Lutra, 4. 
maculilabris, Mabuya, 474. 
madagascariensis, Ampullaria, 203. 

Cleopatra, 290. 

Paludina, 203, 290. 

Paludomus, 290. 

Pila, 173. 

Unio, 377. 

Vivipara, 203. 
madiensis, Protea, 495. 

Mesa, 509, 510. 
magna, Planorbis sudanicus var., 123. 
magnifica, Burtonia, 444. 

Nyassia, 256. 
magnus, Lanistes, 198. 

Lanistes procerus, 195, 198, 568. 

Meladomus, 198. 
mainensis, Unio complanatus var., 526. 
maitenguensis, Aspatharia, 421. 

Spatha, 421. 
major, Ampullaria ovata, var. 181. 
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Aspatharia adansoni var., 420. 
Aspatharia lacustris var., 421. 
Bulimus martreti var., 216. 
Bythinia martreti var., 216. 

Cleopatra nsendweensis form, 295. 

Lanistes ovum var., 195, 196, 560, 

568. 

Inmneus, 105. 

Melania liricincta var., 281. 

Neothauma euryomphalum var., 212. 

Neothauma tanganyicense var., 212, 

588. 

Planorbis adowensis var., 116. 

Planorbis bridouxi var., 117. 

Planorbis bridouxianus var., 117. 

Planorbis sudanicus, 122, 123. 

Potadoma liricincta, 275, 276, 281, 

068, 570, 573. Pl. XXVI, figs. 
d-5a. 

Spatha adansoni var., 420. 

Spatha lacustris var., 421. 

Syrnolopsis minuta var., 231, 232. 

Varicostele subvaricosa, 510. 

Viviparus unicolor var., 207. 
malgachensis, Unio, 377. 

Malimbus, 478. 

mamboiensis, Homorus, 509, 510. 

Mammalia, 479. 

mamounensis, Aspatharia mabillei var., 
414. 

Spatha mabillet var., 414. 
mandingoénsis, Nodularia, 383. 
mandiguorum, Unio, 383. 
manganifera, Crenothrix, 529. 
mangaroénsis, Cleopatra, 290. 

Mangle, Rhizophora, 45, 554, 562. 
manoéli, Neritilia, 165. 

Neritina, 165. 
mansoni, Schistosoma, 93, 95. 
manyaranus, Lanistes affinis var., 194. 
maraénsis, Melania, 254. 

Melanoides, 254. 

Marconia, 476, 490, 492, 506, 509, 512, 
514, 517. 
Mareca, 539. | 
mareotica, Cleopatra, 291. 
Physa, 135. 
Margarita, 386, 406, 420. 
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Margaritana, 411, 412, 414. 
margaritifer, Unio, 527, 532. 
Margaron, 386. 

marginalis, Dytiscus, 533. 

Lamellidens, 386. 
marginatum, Sphzrium courteti var., 348. 
mariel, Pyrgophysa, 139. 
Marinula, 103, 104. 
Marinula, 104. 
marioniana, Cameronia, 442. 
Marisa, 169. 
marmorata, Nanina, 475. 
marnoi, Aspatharia, 414, 421. 

Spatha, 431. 
marochiensis, Natica, 565. 
Martelia, 70, 228, 239, 589. 
martensi, Aspatharia, 421. 

Physopsis, 146. 

Spatha, 421. 
martensiana, Limicolaria, 499, 516. 
martensianus, Lanistes, 194. 
martini, Aspatharia, 421. 

Mitriodon, 419, 421. 

Spatha, 421. 
martreti, Bithynia, 216. 

Bulimus, 216. 
masakaénsis, Bulinus, 136. 

Physa, 136. 
mascareniensis, Rana, 473. 
mashone, Unio, 383. 
masisiensis, Gulella, 513. 

Limicolaria saturata, 512. 

Pseudoglessula intermedia, 512. 
massaénsis, Melampus, 100. 
massanensis, Melampus, 100. 
massauensis, Melampus, 100. 
mathilde, Mutela, 417. 
matont, Claviger, 268. 

Melania, 268, 269. 
maunoiriana, Cambierza, 306. 

Hautteceeuria, 304. 

Tanganikia, 303, 305. 
maura, Pila, 171. 
mauritanica, Pelania, 471. 
mauritanicus, Drilus, 470. 
maurula, Melania, 249. 
maximum, Panicum, 495. 
maximus, Limax, 472. 
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mechowi, Cercoccyx, 477. 

media, Cleopatra bulimoides var., 291. 

mediafricana, Eupera, 75, 355, 356 
(Fig. 79), 357 (Fig. 80a), 358, 453, 
469. 3 

Gulella, 503. 

medjeorum, Potadoma, 75, 275, 276, 
283 (Fig. 47), 284 (Fig. 49), 569. 

Megadesma, 360. 

megalobasis, Melanoides nsendween- 
sis, 75, 254, 261, 568. Pl. XXII, 
figs. 6 and 12. 

megastoma, Ampullaria, 169. 

Melacantha, 250. 

Meladomus, 74, 167, 170, 188, 184, 185, 
194, 542. 

Meladomus, 186, 187, 188, 190, 192, 194, 
195, 198, 199, 200. 

Melampus, 69, 76, 99, 475, 565, 568. 

Melampus, 104. 

Melanatria, 250. 

Melanella, 326, 330, 331. 

Melania, 89, 90, 91, 95, 96, 121, 170, 248, 
249, 250, 251. 

Melania, 76, 254, 255, 257, 258, 259, 260, 
261, 264, 265, 267, 268, 269, 272, 
274, 275, 277, 278, 280, 281, 282, 
284, 285, 288, 291, 292, 298, 300, 
312, 321, 322, 3260, 330, 331, 577, 
578, 580, 582, 588, 589. 

Melanidia, 250. 

Melaniide, 70, 94, 97, 99, 245, 248, 
298, 299, 528, 546, 550, 570, 573, 
590, 591, 592, 600. 

Melaniine, 70, 248, 250, 600. 

Melanoides, 70, 75, 76, 248, 250, 251, 
266, 273, 300, 316, 521, 522, 523, 
527, 541, 546, 556, 559, 560, 561, 
562, 568, 570, 578, 576, 577, 578, 
580, 587, 588, 597. 

Melanoides, 280, 288. 

Melanoidide, 248. 

Melanoidine, 248. 

Melanophoyx, 5. 

Melanopsis, 522. 

melanus, Melas, 250. 

Melas, 250. 

Melastomaces, 542. 
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meleagris, Neritena, 165. 
Numida, 476. 
Melinda, 471. 
menardi, Unio, 383, 409. 
meneliki, Physopsis, 143. 
Unio, 383. 
meretrix, Venus, 368. 
merguiensis, Clibanarius squabilis var., 
51. 
meridionalis, Corbicula, 340. 
merriami, Fluminicola, 522. 
mesafricana, Celatura, 75, 383, 402, 
403, 559, 569. Pl. XXXII, figs. 
2-24. 
Mesafricarion, 492, 499, 507, 509, 513. 
mesogzea, Ledoulxia, 493. 
messageri, Iphigenia, 371, 374. 
messagerit, Fischeria, 371. 
meta, Viipara, 206. 
Viviparus, 206. 
Metachatina, 484. 
Metagonimus, 90. 
Metaptera, 408. 
metidgensis, Planorbis, 92. 
metidjensis, Planorbis, 135. 
Planorbis corneus var., 92. 
micans, Gonaxis, 492, 512. 
michaelis, Lobogenes, 74, 75, 217, 
224 (Figs. 22 and 23), 225, 556, 
568. 
micramphidiscoides, Corvospongilla, 453. 
Micrococcus, 529. 
microglypta, Pila, 74, 176, 178, 541, 
568. Pl. XV, figs. 5-6. 
microgranulatus, Helixarion, 413. 
Microkerkus, 484. 
Micronyassia, 251, 254, 255, 256. 
microporus, Viviparus unicolor var., 207. 
Microstele, 485. 
mikenoénsis, Gulella, 515. 
milanjianus, Podocarpus, 510. 
Mildbreedii, Alsophila, 510. 
millestriatus, Lanistes, 74, 187, 188. 
Pl. XVI, ae 5, 
milne-edwardsi, Tanganytkia soluta var., 
305. 
milne-edwardsiana, Edgaria, 333, 335. 
Hautteceuria, 305. 
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Paramelania, 335. 

Rumella, 307, 308. 

Tanganyicia, 589. 

Mimosa, 542. 
minima, Baizea, 311, 589. 

Giraudia, 311. 

Isidora schackot mut., 137. 
minimus, Bulinus schackoi mut., 137. 
minor, Bythoceras, 323. 

Celatura equatoria var., 402. 

Cleopatra johnstoni var., 292, 297, 

569. 

Giraudia, 313. 

Giraudia horet form, 312. 

Limnea africana var., 109. 

Limnezxa vignoni var., 110. 

Lymnea caillaudi var., 109. 

Lymnea vignoni var., 110. 

Neritina virginea var., 160. 

Nodularia essoénsis var., 381. 

Paludomus ferrugineus form, 294. 

Paramelania, 323, 590, 591. 

Planorbis adowensis var., 118. 

Planorbis sudanicus, 122. 

Reymondia, 313, 589. 

Unio essoénsis var., 381. 

Unio lechaptoisi var., 383. 

Vivipara unicolor form, 204. 

Viviparus unicolor var., 207. 
minuta, Hautteceuria, 306. 

Syrnolopsis, 227, 231 (Fig. 28a-f), 

232, 233, 234, 235, 589. 

Tanganyicia rufofilosa var., 306, 589. 
mira, Grandidieria, 398, 588. 
Miratesta, 132. 
misellus, Planorbis, 125, 126. 
misraimica, Pharaonia, 383. 
Mitriodon, 419, 421. 
mixta, Thapsia, 602. 
modesta, Aspatharia petersi, 422. 

Spatha, 422. 
modioliformis, Cyclas, 354. 
morchii, Melania, 275. 

Potadoma, 275. 
mohasicum, Spherium, 348, 349. 
moinett, Brazzxa, 427. 

Burtonia, 444. 

Cameronia, 442. 
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Hauttecceuria, 307. 
Moncetia, 427. 
Mutela, 437. 
Mutela nilotica var., 429, 437, 587. 
Spatha, 427. 
Unio, 383, 409. 
mokotoénsis, Cerastus bequaerti, 513. 
molirensis, Syrnolopsis lacustris, 75, 
229 (Fig. 26h), 230 (Fig. 27c—d), 
231, 589. 
molli, Iridina hardeleti var., 440. 
Pleiodon hardeleti var., 440. 
Pliodon hardeleti var., 440. 
mollitesta, Halolimnohelix, 509. 
monachus, Centropus, 477. 
moncett, Edgaria, 331, 332. 
Mutela, 429, 436, 587. 
Planorbis, 117, 123, 587. 
Reymondia, 313. 
Unio, 379, 384. 
Moncetia, 412, 413, 427. 
monieti, Spatha, 427. 
monile, Auricula, 100. 
Bulimus, 100. 
Melampus, 100. 
moniliata, Cleopatra, 289. 
monotes, Ptychotrema, 492. 
mootensis, Ancylus, 151.. 
Burnupia, 151. 
moquini, Hematopus, 536. 
moqunianum,. Pisidium, 354. 
moreleti, Bulinus, 140. 
Melampus, 76, 100. 
Physa, 140. 
moricandi, Ancylus, 523. 
morrelli, Cleopatra, 292. 
mosambiquensis, Physa, 147. 
mossambicensis, Nodularia, 384. 
Unio, 384. 
Motacilla, 534. 
mozambicensis, Ledoulxia, 496. 
mpalaénsis, Paramelania imperialis var., 
322. 
mterizensis, Cleopatra, 292. 
Muelleria, 447. 
mukulense, Ptychotrema, 513. 
mukulensis, Cerastus bequaerti, 513. 
-Thapsia, 513. 
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mukuluensis, Halolimnohelix, 512. 

Mulleria, 447. 

multicarinata, Syrnolopsis minuta var., 
232. 

multicolor, Parreysia, 384. 

Unio, 384. 
multidentatus, Unio, 388. 
multigranosus, Potamides, 246. 

Tympanotonos, 246. 
multigranum, Cerithium, 246. 

Cerithium, 246. 
multilirata, Cleopatra, 290. 
multiradiata, Galatea paradoxa var., 368. 

Galatea radiata var., 368. 

Galateia bengoénsis var., 360. 

Galateia cumingit var., 362. 
multisulcata, Bythinia, 221. 

Mysorella, 220 (Fig. 20), 221, 588, 

589. 

mungo, Mungos, 479. 

Mungos, 479. 

mungwana, Potadoma, 75, 275, 276, 
278, 279, 285, 286, 287, 569. PI. 
XXV, fig. 4 

Murex, 245, 246, 247, 268. 

muricata, Littorina, 564. 

muricatum, Cerithium, 245, 246. 

muricatus, Potamides fuscatus var., 246. 

Musca, 471. | 

Musculium, 347. 

musicus, Turdus, 474. 

mutandaénsis, Bulinus, 136. 

Physa, 136. 

Spherium stuhlmanni var., 248. 
mutandana, Pseudoglessula, 601. 
mutans, Melania, 268, 269. 
mutel, Iridina, 430. 

Mutela, 71, 75, 76, 410, 411, 412, 417, 
427, 428, 439, 443, 545, 558, 
599, 560, 561, 562, 568, 569, 576, 
578, 587, 597, 598. 

Mutela, 414, 440, 441. 

muteleformis, Parreysia, 384. 

Unio, 384. 

Mutelide, 71, 87, 336, 337, 377, 409, 
444, 523, 524, 528, 540, 545, 546, 
598, 559, 560, 570, 599, 600. 


INDEX 


Mutelina, 413, 428, 429, 480, 431, 433, 
436, 439. 
Muteline, 71, 410, 411, 444. 
mwayana, Spatha, 421. 
mweruensis, Cleopatra, 292, 293, 297, 
597. 
Melanoides, 254, 260, 265, 568, 597. 
Pl. XXII, figs. 20-22. 
Neothauma, 209. 
Parreysia, 380, 384, 392, 569, 597. 
Pl. XXXTI, figs. 8-10. 
Unio, 392. 
Viviparus, 74, 202, 206, 208, 596, 
597. Pl. AEX, feb. 
Mya, 865. 
Mya, 362, 388. 
Mycetopine, 409. 
Mycetopoda, 599. 
Mycetopus, 428. 
M yosotella, 104. 
myosotis, Auricula, 103. 
Myrica, 514. 
myrmecoon, Ptychotrema, 513. 
Myrsine, 510. 
Mysorella, 70, 213, 220, 588, 589. 
Mysoria, 220. | 
mystica, Nodularia, 384. 
mysticus, Unio, 384. 
Mytilacea, 336. 
Mytilina, 456. 
M ytiloides, 455. 
mytiloides, Enocephalus, 455. 
Mytilomya, 456. 
Mytilopsis, 455, 456. 
Mytilus, 563, 565. 
Mytilus, 427, 430, 455, 456. 


Naiadacea, 336. 

nairobensis, Planorbis, 117. 

naivashaénse, Spherium, 348. 

Nakuruélla, 515. 

nana, Burnupia, 151. 

Nanina, 475. 

nanus, Ancylus caffer var., 151. 

nassa, Edgaria, 86, 329 (Fig. 69c-d), 

330, 335, 586, 590. 

Melania, 326, 330, 331. 
Nassopsis, 324, 326, 330. 
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Paramelania, 328, 330, 331. 
Pyrgulifera, 331. 
Tiphobia, 324, 326, 330, 331. 
nassatella, Edgaria, 335. - 
Edgaria grandidieriana f., 335. 
Paramelania, 335. ' 
nassatiformis, Edgaria livingstoniana f., 
331. 
Edgaria nassa var., 331, 590. 
Paramelania, 331. 
Paramelania nassa var., 331. 
Nassopsidia, 328, 335. 
Nassopsis, 249, 299, 324, 326, 327, 328, 
329, 330, 331, 332, 333. 
nasuta, Physopsis, 143. _ 
natalensis, Burnupia caffer var., 151. 
Corbicula, 340. 
| Ferrissia, 150. 
Limnea, 108, 110. 
Limneus, 110, 111. | 
Lymnea, 89, 92, 95, 108, 109, 110, 
521, 540, 556, 568, 572, 577, 587, 
597... Pl. XT, fies, 
Neritina, 158. : 
Physa, 143. 
Physopsis, 143. 
Planorbis, 125. 
Spatha, 423. 
Unio, 384. 
natalica, Physa, 143. 
natalis, Planorbis, 125. 
Natalina, 484, 485. 
natans, Trapa, 90. 
Natica, 565. 
Nautilina, 124. 
Nautilus, 128. 
navigioliformis, Unio, 378. 
Nealexia, 104. 
neavei, Lanistes, 187, 192. 
Nematurella, 227. 
nemoralis, Helix, 470, 475. 
Neocossyphus, 478. 
Neothauma, 70, 202, 210, 582, 588, 
588, 589, 597. 
Neothauma, 209. 
neothaumeformis, Bulimus, 216. 
Bythinia, 216. 
Neripteron, 162. 
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Nerita, 157. 
Nerita, 157, 158, 159, 161, 162, 164, 165, 
168, 169, 170, 2038, 242, 246, 251, 
256, 266, 267. 
Neritxa, 158, 161, 162. 
Neritide, 70, 97, 98, 156. 
Neritilia, 165. 
Neritiliine, 70, 165. 
Neritina, 70, 157, 165, 521, 522, 527, 
539, 561, 562, 565, 566, 568, 590, 
600. 
Neritina, 308. 
Neritine, 70, 157. 
neritinoides, Lithoglyphus, 307. : 
Rumella, 308. 
Stanleya, 307, 308 (Fig. 60), 589. 
Tanganyicia, 307. 
neritoides, Lithoglyphus, 307, 308. 
Neritina, 308. 
Stanleya, 310. 
Neritopteron, 162. 
Neritostoma, 108. 
Neropterum, 162. 
Nesopupa, 485, 486. 
Nettion, 539. 
neumannt, Bithynia, 216. 
Bulimus, 216. 
Bythinaa, 216. 
Centropus leucogaster, 477. 
nevilliana, Pila, 171. 
newcombiana, Brazzxa, 427. 
ngesiana, Parreysia, 384, 389, 390, 577. 
PiexXxXXI fie it 
ngesianus, Unio, 389. 
nguigmiensis, Nodularia, 384. 
Unio, 384, 406. 
nickliniana, Paludestrina, 522. 
nidus hirundinis, Atheria, 451. 
Attherva heteromorpha mut., 451, 452 
524. 
niger, Helixarion, 413. 
migra, Paludina, 291. 
Unio hauttecceuri var., 382. 
mgricans, Ampullaria, 176. 
Homorus kwidschwiensis, 512. 
Pila, 176. 
Nigriculina, 272. 
nigrita, Melania, 274. 
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nigritana, Melania, 272, 274, 277. 
Nigritella, 272. 
nilotica, Aitherza, 451. 
Ampullaria, 195. 
Burtoa, 496, 499, 503, 512. 
Burtoa nilotica, 499. 
Corbicula, 340. 
Corbicula, 345. 
Hagedashia hagedash, 538. 
Iridina, 428, 436. 
Mutela, 410, 412, 429, 485, 436, 
576, 578, 587. Pl. XLII, fig. 1. 
Neritina, 158. 
Nodularia, 384, 385, 402. 
Paludina, 206. 
Physa subopaca var., 147. 
Spatha, 412, 439. 
Valvata, 248. 
Niloticiana, 448. 
niloticus, Lanistes, 195. 
Unio, 384, 400, 402. 
Varanus, 474. 
nimoulensis, Limnza, 110. 
Lymnea, 110. 
mtens, Auricula, 102. 
Nitia, 400. 
nitida, Galatea cumingit var., 362. 
Segmentina, 129, 130. 
nitidellus, Segmentina, 90, 95. 
nitidissimus, Lanistes, 195. 
Meladomus, 195. 
nitidus, Planorbis, 128, 129. 
nobrei, Ptychotrema, 602. 
noctiluca, Lampyris, 471. 
nodicincta, Melania, 251, 256. 
Nodularia, 378, 379, 380, 381, 382, 383, 
384, 385, 386, 387, 392, 393, 394, 
400, 401, 402, 406, 407, 408. 
nodulosa, Nyassia, 256. 
normalis, Viviparus unicolor var., 207. 
nosophora, Blanfordia, 94, 95. 
Katayama, 94. 
Nothapalus, 476, 490, 492, 506, 509, 510, 
512, 515, 601. 
noticola, Hydrocena, 166. 
Nsendwea, 602. 
nsendweensis, Cleopatra, 75, 292, 295 
(Fig. 55a), 296, 556, 569. 
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Cleopatra bulimoides var., 295. 
Lanistes, 74, 168 (Fig. 13e), 188, 
185 (Fig. 16a), 187, 189, 190, 
191, 198, 201, 527, 541, 556, 568. 
Pl. XVIII, figs. 6-10. 
Lanistes libycus, var., 190. 
Ledoulxia mesogeea var., 493. 
Meladomus, 190. 
Melania, 260. 
Melanoides, 75, 254, 260, 261, 568. 
Pl. X XT figs. 7-3: 
Nudibranchiata, 97. 
Numida, 476. 
nux, Ampullaria, 169. 
Egeria, 75, 362, 367 (Fig. 82), 368, 
562, 569. Pl. XXIX, figs. 4-7. 
Pila, 167. 
nyangensis, Parreysia, 384. 
nyangweense, Ptychotrema, 503. 
nyangweensis, Melania, 265. 
Melanoides, 254, 265, 568. PI. 
XXII, te. 23. 
Pyrgophysa, 141, 142. 
nyansx, Limnexa, 110. 
Lymnea, 110. 
nyanzex, Ampullaria, 176. 
Pila, 176. 
Spheerium, 347, 348, 350, 576. 
nyassx, Umio, 384. 
nyassaénsis, Aspatharia, 422. 
Parreysia, 384. 
Spatha, 422. 
Unio, 379, 382, 384, 394. 
Nyassana, 183, 187. 
nyassana, Amnicola, 216. 
Corbicula, 342. 
Melania, 255, 256. 
Spathella, 422. 
nyassanus, Bulimus, 216, 217. 
Bulinus, 136. 
Lanistes, 183, 187. 
Physa, 136. 
Unio, 384. 
Nyassella, 251, 254, 255, 256. 
nyassensis, Unio, 384. 
Nyassia, 251, 254, 255, 256, 265. 
Nyassomelania, 251, 254, 255, 256. 
nyikaénsis, Achatina, 519. 
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oahuénsis, Lymnea, 89, 95. 
obesa, Cafferia caffra, 380. 

Vivipara unicolor var., 206. 
obesus, Viviparus unicolor var., 206. 
obliqua, Burnupia, 151. 

Edgaria lechaptoisi var., 330, 590. 

Nodularia parreyssi var., 385. 
obliquus, Ancylus, 152. 

Ancylus, 151. 

Prisodon, 409. 
oblonga, Auricula kiistert var., 100. 

Auriculastra, 104. 

Lzmodonta, 104. 
oblongus, Melampus kiisteri var., 100. 
obovatus, Melampus, 101, 102. 
obscura, Achatina, 519. 

Auricula umlaasiana var., 101. 
obscurus, Melampus umlaasianus var., 

101. 
obtusa, Cameronia, 442. 

Edgaria, 335. 

Edgaria egregia f., 335. 

Mutelina xegyptiaca var., 428. 

Paramelania, 335. 
obtusata, Littorina, 564. 

Pseudoglessula, 513. 
occidentalis, Ampullaria, 176. 

Centropus monachus, 477. 

Pila, 176. 

Planorbis bridowai var., 117. 

Planorbis bridouxianus var., 117. 
occipitalis, Rana, 473. 
ochropus, Tringa, 538. 
octona, Subulina, 460. 
oculeus, Canirallus, 538. 
olens, Staphylinus, 470. 
oleosa, Vitrina, 511. 
olfersti, Bathynis, 40. 

Macrobrachium, 7, 8, 40. 

Palzemon, 40. 

Oligocheta, 575, 585. 
oliphantensis, Corbicula, 340. 
olivacea, Ampullaria, 187. 

Cyrena africana var., 339. 

Galatea paradoxa var., 368. 

Galatea radiata var., 368. 

Paludina, 195. 
olivaceus, Homorus, 511. 
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Lanistes, 194, 195, 197. 

Meladomus, 197. 

Planorbis, 93, 95. 
olivata, Lanistes farleri var., 200. 
oliverii, Lanistes, 183, 186. 
Oncomelania, 94. 

Ondatra, 539. 

Oopelta, 484. 
opalescens, Mutela, 429. 
opalina, Tanganikia, 304. 
Opeas, 459, 460, 499, 601. 
oranica, Kochia, 104. 
ordinarius, Melampus, 100. 
orientalis, Cyrena, 344. 

Halcyon albiventris, 477. 

Planorbis bridouxi form, 119. ; 
ornata, Congeria, 456, 457 (Fig. 94), 

565, 569. 

Dreissensia, 457. 

Unio hauttecceuri var., 382. 
ornatissima, Rana, 473. 
Orobanche, 509. 
orophila, Limnexa, 108. 

Orthoptera, 477, 478. _ 

orthotricha, Vicariihelix, 511. 

ortmanni, Pseudospatha, 76, 444, 
446, 588. Pl. XLV, figs. 5 and 7. 

oryzivorus, Dolichonyx, 531. 

osborni, Achatina, 506, 512. 

Dendrolimax, 503. 

Gulella, 503. 

Homorus, 499. 
oscitans, Burungaélla, 515. 
osorioi, Bulinus, 141. 

Physa, 141. 

Ostracoda, 575, 585. 
ostralegus, Heematopus, 536. 

Hzematopus ostralegus, 536. 

Ostrea, 522,563, 564. 
Otopoma, 484. 
ouassoulour, Arthropteron, 412, 426. 

Aspatharia, 426. 
oudnoer, Iridina, 429. 

Mutela, 429. 
ovalis, Gulella, 510. 
ovampicum, Pisidium, 351, 352. 
ovata, Ampullaria, 176, 181, 182. 

- Auricula livida var., 100. 
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Iridina, 443. 

Pachylabra, 181. 

Paludina, 242. 

Pila, 176, 180, 181, 182, 544, 568, 
577, 587. 

Syncera, 242. 

ovatum, Loxotrema, 90, 95. 

ovatus, Melampus lividus var., 100. 
Pleiodon, 443. 
Pliodon, 443. 

oviformis, Limicolaria, 461. 

ovoidea, Cambieria, 306. 

Physopsis, 146. 

Physopsis africana var., 148, 146, 
568. 

Tanganikia, 305. 

ovulus, Bulamus, 102, 103. 
Tralia, 102. 

ovum, Lanistes, 184, 194, 195, 196, 197, 

198, 544, 560, 568, 597. 

Meladomus, 195, 196. 

owent, Neritina, 162. 
Potamides fuscatus var., 246. 
Tympanotomus, 246. 

owentana, Nerita, 162. 

Neritina, 158, 159, 162, 561, 562, 
065, 566, 568. Pl. XIII, figs. 
16-27. 

owenu, Melania, 267. 
Neritina, 162. 
Tympanotonos, 246. 

oxyrhynchus, Rana, 473. 


Pachnodus, 491, 492, 496, 503, 507. 
Pachycheilus, 172, 248. 
Pachychiline, 248. 
Pachychilus, 248, 274, 600. 
Pachychilus, 172. 
Pachylabra, 172, 173, 181, 182. 
Pachymelania, 70, 247, 248, 250, 266, 
528, 546, 562, 565, 566, 568. 

pachyodon, Iridina, 443. 

Pletodon ovatus var., 443. 

Pliodon, 448. 

Pliodon ovatus var., 443. 
Pachystoma, 172. 
peeteli, Planorbis, 117. 
pagodella, Vivipara constricta var., 205. 
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Viviparus constrictus var., 205. 
pagodiformis, Viviparus mweruensis var., 
206, 209, 596, 597. Pl. XIX, fig. 7 
pagodula, Melania, 273. 
Paguride, 45. 
Paguridea, 45. 
Pagurus, 45, 48, 49. 
Palemon, 2, 7, 8, 20, 24, 65, 66. 
Palemon, 27, 28, 29, 30, 33, 37, 40, 65, 66. 
Palzemonetes, 23. 
Palemonide, 1, 3, 4, 28. 
Palemonine, 23. 
Palinuride, 42. 
Pallarya, 251. 
pallaryi, Nodularia teretiuscula var., 386. 
pallens, Melania, 249. 
pallescens, Viviparus unicolor var., 207. 
palliatus, Hematopus, 536. 
pallidula, Melania, 249. 
palpalis, Glossina, 517. 
Paludestina, 221, 223. 
Paludestrina, 212, 221, 222, 224, 522. 
Paludestrinide, 212. 
paludicola, Mutelina, 433. 
Paludina, 195, 203, 205, 206, 207, 209, 
211, 221, 222, 242, 288, 290, 291, 
292. 
Paludomide, 248. 
Paludomine, 248, 249. 
Paludomus, 249, 299, 592. 
Paludomus, 290, 291, 292, 294. 
paludosa, Limicolaria, 499. 
Pomacea, 167, 173, 174 (Figs. 15a-c), 
536. 
palustris, Ampullaria, 187. 
Edgaria, 335. 
Lanistes, 187. 
Lymnea, 94. 
Paramelania, 335. 
pangallensis, Aspatharia, 422. 
Spatha, 422. . 
pangallicensis, Spatha, 422. 
Panicum, 495. 
Panopeus, 22. 
panthera, Achatina, 469. 
Panulirus, 7, 8, 42. 
Panurus, 474. 
Papyrus, Cyperus, 542, 571. 


641 


Paracrostoma, 273. 
paradoxa, Cameronia, 441. 
Egeria, 362, 365, 368, 568. 
Galatea, 368. 
Nyassia, 256. 
Venus, 359, 368. 
paradoxum, Leucochloridium, 88. 
paradoxus, Scyllarus arctus, 2, 7, 8, 43 
(Fig. 68). 
Paragonimus, 91, 95. 
Paramelania, 71, 249, 299, 300, 302, 319, 
320, 583, 590, 591, 592, 595. 
Paramelania, 324, 325, 326, 327, 328, 
329, 330, 331, 332, 333, 334, 335. 
Paramelaniine, 249. 
Paramphistomum, 91. 
Paranerita, 213, 217. 
Parapalemon, 37. 
Parapeneopsis, 7, 8, 10, 67. 
parasitica, Eupera, 355, 357. 
Limosina, 355. 
parasiticum, Pisum, 354, 355. 
Paraspira, 125, 126. 
pardus, Trichotoxon, 509. 
Parennea, 602. 
parietalis, Bulinus, 137. 
Physa, 137. 
parreissit, Unto, 385. 
Parreysia, 71, 75, 377, 378, 379, 380, 381, 
382, 383, 384, 385, 386, 387, 388, 
395, 400, 559, 560, 561, 569, 576, 
577, 587, 597. 
parreyssi, Unio, 76, 381, 385. 
Parreyssia, 378, 388. 
parvulus, Melampus, 100. 
passarget, Vivipara, 206. 
Viviparus, 206. 
Passeres, 475. 
Patamopyrgus, 222. 
Patella, 590. 
Patella, 149. 
pathlocopticum, Schistosomatium, 94. 
patula, Pomacea, 174. 
paucicostata, Edgaria, 328, 329 (Fig. 69e- 
g), 331, 590. 
Melania crassa var., 331. 
Nassopsis, 331. 
Paramelania, 331, 332. 
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Paramelania nassa var., 328. 

Tiphobia nassa var., 331. 
Paucidentina, 601. 
paucispira, Nothapalus, 476, 492. 
pauli, Cleopatra, 292. 
payraudeaut, Alexia, 104. 
pectinata, Pagurus arrosor var., 45. 

Pagurus striatus var., 45. 
pectinatus, Dardanus, 2, 7, 8, 45, 46 

(Fig. 69), 47, 48. 

Petrochirus arrosor, 45. 
Pectinibranchiata, 70, 97, 166. 
pectinotropis, Vivipara constricta var., 

205. 
pectoralis, Ctenulus, 533. 
Pedipes, 99, 100, 102. 
pedipes, Buliamus, 102, 103. 
Pedipes, 103. 
Pelania, 471. 
Pelecypoda, 71, 336, 541, 575, 577, 580, 
587, 597. 
pellucens, Auricula, 104. 
pellucida, Truncatella, 241. 
pelseneert, Neothauma, 211. 
Peneide, 9. 
Peneidea, 9. 
Peneine, 9. 
Peneus, 2, 7, 8, 9. 
pengensis, Subulina, 476, 492. 
Pennisetum, 495, 503, 508. 
pentheri, Unio caffer var., 379. 
pepita, Marinula, 103. 
peraudieri, Bythinella, 522. 
percarinata, Cleopatra, 292. 
percostulata, Trochozonites, 499. 
peregra, Limnxa, 107. 

Lymnea, 521, 522, 533. 
pereximia, Lavigeria, 327, 590. 
perfecta, Lanistes bolieni var., 186. 
perforatum, Trichotoxon maculatum, 503. 
_ pergracilis, Melania, 256. 

Perideriopsis, 482, 490, 493. 
Peringia, 212. 
Periophthalmus, 566. 
perla, Bulinus, 132, 133. 
permembranacea, Physa, 137. 
permembranaceus, Bulinus, 137. 
perobtusa, Pseudoglessula, 515, 601. 
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perriert, Limnza, 109. 
Lymnea natalensis var., 109. 
persinuata, Aspatharia decorsei var., 414. 
Spatha decorsei var., 414. 
perstriata, Subulina, 493. 
perversa, Balea, 531. 
pervius, Viviparus unicolor var., 207. 
petersi, Aspatharia, 422. 
Spatha, 419, 422. 
petersii, Dardanus, 48. 
Pagurus striatus var., 48. 
petretinit, Aitheria, 450. 
petrettini, Attheria, 448, 450. 
Petrochirus, 45, 49. 
pfeifferi, Achatina, 499. 
Lanistes, 187. 
Meladomus, 187. 
Planorbis, 93, 95, 117. 
Spatha, 414. 
pfeifferiana, Aspatharia, 414. 
Margaritana, 414. 
Spatha, 414. 
Phalacrocorax, 4. 
Pharaonia, 379, 383, 569. 
Pharaonia, 399. | 
pharaonum, Chambardia, 413. 
Spherium, 348. 
Phasianella, 170. 
Philippia, 510. 
phailippiana, Galatea, 361. 
Galathea, 361. 
Philopotamis, 249. 
Philosepedon, 471. 
phlebotomum, Melania, 249. 
Phoenix, 542. 
Phoride, 472. 
Phortion, 484. 
Phragmites, 581. 
phthinotropis, Vivipara, 205. 
Viviparus constrictus var. 205. 
Phylactolemata 585. 
Physa, 69, 89, 132, 133, 134, 136, 147; 
148, 521, 522, 529, 530, 531, 533, 
534. 
Physa, 133, 135, 136, 137, 188, 139, 141, 
142, 148, 144, 146. 
Physastra, 132. 
physcus, Hydrobioides, 217. 
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Physide, 69, 97, 115, 132, 147, 573. 


Physopsis, 69, 91, 92, 93, 95, 96, 132, 140, 
142, 523, 532, 540, 541, 548, 545, 
556, 560, 568, 573, 587, 588, 596, 


597. 
Physopstis, 147. 
Phytia, 103. 
picta, Leucosarcia, 475. 
pictorum, Unio, 387, 524, 531. 


Pila, 70, 74, 166, 167, 168, 169, 170, 171, 
172, 183, 184, 185, 201, 203, 528, 
537, 541, 542, 544, 545, 560, 561, 
568, 571, 576, 577, 578, 587, 588, 


599. 
pilaris, Turdus, 474. 
pilsbryi, Pseudoglessula, 601. 
pilula, Ampullaria, 176. 
Pilumnide, 536. 
Pilumnus, 20. 
Pinna, 20, 23, 42. 
pipiens, Rana, 534. 
Pirena, 269. 
pirothi, 
352, 569, 576. 
Pisa, 20. 
pisana, Helix, 471. 
piscinalis, Valvata, 534. 


Pisidium, 71, 75, 346, 347, 348, 350, 
354, 521, 522, 534, 541, 556, 569, 


587. 
Pisum, 354, 355. 
plana, Anodonta, 532. 
planodiscus, Planorbis, 129. 
Segmentina, 129. 
Planorbia, 115, 121. 


Planorbide, 69, 94, 96, 97, 98, 114, 546. 


Planorbinez, 69, 115. 
Planorbis, 69, 74, 90, 91, 92, 93, 94, 95, 
96, 115, 116, 132, 183, 135, 142, 


143, 521, 522, 523, 527, 529, 530, 
532, 5383, 539, 540, 543, 544, 545, 
556, 561, 568, 572, 576, 577, 578, 


580, 587, 596, 597. 
Planorbis, 128, 129, 131. 
planorbis, Planorbis, 533. 
Planorbula, 69, 117, 129, si 573, 587. 
Planorbulina, 131. 
Plantago, 509. 


Cleopatra, 292, 293, 298, 351, 
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Platiris, 409, 489, 448. 

Platyiris, 439. 

Platyphysa, 132. 

plebeium, Pseudopeas, 492, 499, 503. 
Plecotrema, 103. 

Pleiodon, 440, 443, 599. 

Pletodon, 440, 441, 442. 

Plesiophysa, 132. 

Pleuroprocta, 492, 

plicata, Mutela, 429, 434. 

Spatha, 429. 
plicatus, Lanistes ovum var., 195. 

Mycetopus, 428, 429. 
plicifera, Melanoides tuberculata var., 

257. 
plicosus, Lanistes, 194, 195. 

Lanistes ovum var., 194, 195. 
Pliodon, 440, 441, 442, 443. 
Pliodontide, 410. 
plombea, Etheria, 450. 

Plotia, 254. 

Plumatella, 453. 

plumaticostata, Trochozonites, 492. 
plumbea, Aitheria, 450. 

Etheria, 450. 
plumbeus, Rosthramus sociabilis, 536. 
plumifera, Guttera, 475, 476. 

Podica, 5, 538. 

Podocarpus, 510. 
Podostemonacee, 557. 

poirieri, Celatura, 385, 407, 569. 

Inmnexa, 110. 

Nodularia, 407. 

Zairia, 407. 
pokoénsis, Potadoma, 75, 275, 276, 

279, 568. Pl. XXVI, figs. 12-12a. 
polita, Paludina, 207. 

Vivipara, 207. 
polloneriana, Gulella, 476, 492, 513. 
polycercus, Bufo, 473. 
polymorpha, Dreissena, 456. 

Melania, 256. 

Melania, 255, 256. 

Mytilina, 456. 
polymorphus, Mytilus, 456. 
polynematica, Gulella conospira, 492. 
polysciadia, Schefflera, 509. 
polytropis, Mabuya, 474. 
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Polyzoa, 575, 577, 580, 585, 592. 
Pomacea, 89, 91, 167, 169, 170, 171, 173, 
174, 535, 536. 
Pomatiaside, 97, 484. 
Pomella, 167, 169. 
pompholyx, Thapsia, 492. 
Pomus, 170, 172. . 
ponderosa, Mutela angustata var., 428. 
Mutela dubia var., 428. 
Ponsonbya, 308, 309. — 
ponsonbyi, Assiminea, 242. 
Burnupia, 152. 
Gonyodiscus, 419. 
Horea, 336. 
Lechaptoisia, 336 (Fig. 70), 590. 
Rissoa, 336. 
Syncera, 242. 
ponthiervillensis, Melania, 284, 285. 
Potadoma, 272 (Fig. 45), 273, 275, 
276, 284, 285, 286, 541, 569. PI. 
XXV, figs. 1-1f. 
Pontonia, 2, 7, 8, 20, 23, 40. 
Pontoniine, 40. 
Porifera, 585. 
postumus, Unio, 382. 
Potadoma, 70, 75, 248, 250, 266, 272, 
274 (Map 3), 523, 541, 546, 550, 
506, 561, 566, 568, 569, 570, 573, 
576, 600. 
Potadomide, 248. 
Potadomine, 70, 248, 272, 600. 
Potamias, 531. 
Potamides, 54, 70, 245, 266, 562, 565, 
566, 568. 
Potamidine, 245. 
Potamis, 245. , 
Potamogale, 3. 
Potamolithus, 224. 
Potamon, 91, 556. 
Potamonide, 4. 
Potamophila, 359, 360, 362, 363. 
Potamopyrgus, 213, 221, 222, 446. 
poutrini, Cleopatra, 292. 
preclara, Baizea, 309, 311, 312, 589. 
Giraudia, 309, 311. 
Physopsis, 144. 
Reymondia, 311. 
premorsa, Melanopsis, 522. 
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pretenuis, Mutela garambe, 75, 429, 


432, 569. PI. XL, fig. 3. 
Prazis, 455. 
princei, Geocichla, 478. 
princeps, Truncatella, 241. 
prinsepii, Physa, 132. 
Prionodesmacea, 71, 336, 377. 
priscus, Pleiodon, 599. 
Prisodon, 409. 
problematicus, Planorbis adowensis var., 
116. 
Proboscidea, 599. 
procera, Vossia, 571. 
procerus, Lanistes, 74, 168 (Fig. 138c), 
183, 184, 185, 195, 196, 197, 198, 
201, 537, 541, 544, 568. 
Lamnistes olivaceus var., 197, 198. 
Meladomus olwaceus var., 197. 
Procos, 369. 
Profischeria, 369, 370. 
proglottina, Davainea, 88. 
Prosobranchiata, 98. 
Prososthenia, 227. 
Protancylus, 132. 
protchei, Aspatharia, 414, 415 (Fig. 
91), 417, 560, 569. Pl. XXXIV, 
figs. 1-3a. 
Spatha, 415. 
Spathella, 415. 
Protea, 495. 
protea, Paludestrina, 522. 
Protozoa, 472, 575, 585. 
prunert, Nodularia nilotica var., 385. 
Nodularia parreyssi var., 385. 
psammobialis, Iphigenia, 371. 
Pseudachatina, 482. 
Pseudancyline, 69, 155. 
Pseudancylus, 148, 151, 155. 
Pseudavicula, 71, 382, 408, 597, 598. 
Pseudeupera, 350. 
Pseudocorbicula, 346, 358, 574. 
Pseudogibbula, 70, 248, 546, 553, 561, 
568, 593. 
Pseudoglessula, 476, 490, 492, 493, 499, 
000, 503, 506, 512, 513, 515, 517, 
601, 602. 
Pseudomelampus, 99. 
Pseudomulleria, 447. 
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Pseudomutela, 428, 429, 4386. 
Pseudopeas, 476, 490, 492, 493, 499, 503, 
601. ) 
pseudoradiata, Egeria, 362. 
pseudo-radiata, Galateia, 362. 
Pseudospatha, 71, 76, 409, 410, 411, 434, 
439, 443, 588, 589, 597. 
Pseudosquilla, 7, 8, 57. 
Pseudothelphusa, 91. 
Pseudotrochus, 482, 494, 602. 
Psychodide, 471. 
Pterides, 227. 
Pteridium, 508. 
Pternistes, 476. 
Pteronetta, 5, 538. 
Ptychotrema, 490, 492, 499, 503, 506, 
509, 510, 513, 602. 
Ptychotremine, 600. 
puella, Calopelia, 477. 
pugilator, Diogenes, 56, 57. 
pulchella, Alexia, 104. 
Bullinus forsakali var., 140. 
Cameronia, 442. 
Cleopatra, 291. 
Edgaria, 335. 
Edgaria livingstoniana f., 335. 
Paramelania, 335. 
Pseudoglessula, 602. 
pulchellus, Bulinus forskalii var., 140. 
pulcherrima, Neritina, 158. 
pulchra, Littorina, 564. 
Nyassella, 256. 
Sarothrura, 476. 
pulligera, Nerita, 157. 
Pulmobranchia, 133. 
pulmonale, Paragonimus, 91. 
Pulmonata, 69, 97, 98, 99, 148. 
pumilus, Unio, 384, 406. 
punctata, Viipara, 206. 
punctatus, Ctenulus, 533. 
Viviparus, 206. 
Punctum, 155. 
pupa, Gulella, 492. 
pupiformis, Melania, 256. 
Pupilla, 485. 
Pupillide, 484, 485, 486, 598. 
Pupoides, 485. 


645, 


pura, Limicolaria, 512. 
purpura, Planorbis, 115. 
purpuratus, Trachylemus, 478. 
purpurea, Ampullaria, 194, 195. 
Galatea paradoxa var., 368. 
purpureiceps, Lamprocolius, 478. 
purpureum, Pennisetum, 503, 508. 
purpureus, Lanistes, 183, 195. 
Purpurinide, 249. 
pusilla, Corbicula, 340, 576. 
Cyrena, 340. 
Galba, 106. 
Hauttecceuria, 307. 
Tellina, 347. 
Voluta, 102, 103. 
puteana, Bithynia, 218. 
puteanus, Bulinus, 218. 
putris, Helix, 214. 
Succinea, 88. 
pytzeysi, Celatura, 385, 401, 408, 569. 
Unio, 408. 
Pygeum, 509. 
pygmeum, Punctum, 155. 
pyramidalis, Lanistes, 195, 199, 568. 
Meladomus, 199. 
Reymondia, 313. 
Pyramidula, 472. 
Pyrgina, 482. 
Pyrgobullinus, 140. 
Pyrgophorus, 222. 
Pyrgophysa, 132, 139. 
Pyrgula, 227, 233. 
Pyrgulifera, 595. 
Pyrgulifera, 320, 321, 22, 331. 
Pyrgulopsis, 222. 


quadricingulatus, Rachis braunsu, 499. 

quadrinodatum, Ptychotrema, 492. 

guadriseriata, Clavig rina fusca, 268. 
Melania, 268, 269. 

Quadrula, 388, 530. 

quanze, Egeria cumingii, 362. 
Galateia, 362. 

Querquedula, 539. 

guintana, Assiminea, 314. 
Giraudia, 314. 
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Rachis, 496, 499, 500, 507, 518. 
radiata, Corbicula, 75, 339, 340, 341 
(Fig. 71), 342 (Fig. 72), 343, 344, 
345, 541, 569, 576, 577, 578, 597. 
Cyrena, 341, 343. 
Galatea, 368. 
Galathea, 359, 368, 369. 
Nodularia, 385. 
Potamophila, 362, 363. 
radiolata, Auriculastra, 104. 
radiolatus, Melampus, 104. 
radiota, Nodularia, 385. 
Radix, 106, 108. 
radula, Murex, 246. 
Potamides fuscatus var., 246, 247. 
raffrayt, Limnea, 109. 
Inmnea africana var., 109. 
Lymnea caillaudi var., 109. 
Rallus, 535. 
Rana, 91, 473, 474, 534. 
randabelt, Brazzza, 427. 
Bulinus, 137, 139, 587. 
Celatura, 385, 408, 587. 
Cameronia, 442. 
Edgaria nassa f., 331. 
Isidora, 139. 
Nodularia, 408. 
Paramelania, 331. 
Physa, 139. 
Unio, 408. 
Randabelia, 71, 249, 302, 323, 327, 590. 
rangi, Melania, 267. 
rapax, Plecotrema, 103. 
Raphia, 508, 562. 
ratidota, Nodularia, 385. 
ratidotus, Unio, 385. 
raymondi, Ampullaria, 182. 
Cleopatra, 291. 
Raymondia, 312. 
recki, Lanistes, 200. 
reclinata, Phoenix, 542. 
reclusa, Venus, 368, 369. 
recticosta, Melania, 254. 
Melanoides, 254, 262. 
rectilinearis, Unio, 378. 
rectistrigata, Limicolaria, 516. 
Rectiviviparus, 74, 209. 
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regis, Parreysia, 75, 385, 389, 577. PI. 
XXXII, figs. 12-126. 

regius, Panulirus, 7, 8, 42, 43 (Fig. 67). 

regularis, Bufo, 473. 

Physa tchadiensis var., 137. 
reichenowi, Sarothrura elegans, 476. 
rekwaénsis, Physopsis, 144. 

Remipes, 57. 
Renatus, 400. 
renea, Nodularia, 385. 
renel, Aspatharia, 422. 
Spatha, 422. 
Reneus, 379, 381, 385, 400. 
reneus, Reneus, 385, 400. 
retirugis, Cerastus, 509, 513. 
revoili, Ampullaria, 176. 

Inmneza, 110. 

Pila, 176. 

Valvata, 243. 
revoiliana, Cameronia, 442. 
reymondi, Bridouxza, 314. 

Edgaria, 332, 590. 

Edgaria bourguignati f., 332. 

Hautteceuria, 304. 

Paramelania, 332. 

Spekia, 316. 

Tanganyicia, 304. 

Tanganytkia, 304. 

Reymondia, 70, 99, 249, 299, 300, 301, 
309, 312, 589, 590. 

Rhabditis, 472. 

Rhinomelania, 248, 250, 288, 546, 600. 

Rhipidoglossa, 69, 97, 156. 

Rhizophora, 45, 554, 562, 563, 566. 

Rhodeus, 531. 

rhodopyga, Cyrenoida, 375. 

Cyrenoidea, 375. 
rhynchoidea, Chambardia, 413. 
rhynchonella, Grandidieria, 398, 588. 
rhynchota, Mutelina xgyptiaca var., 428. 
Rhytidide, 484, 485, 486. 
richardi, Cleopatra bulimoides var., 291. 
riisei, Succinea, 531. 
ringeri, Paragonimus, 91, 95. 

Rissoa, 336. 
Rissoacese, 227. 
Rissoidze, 213. 
rivicola, Cyclas, 347. 
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riularis, Ancylus, 149. 
Ferrissia, 149. 
Nyassia, 256. 
Physa, 135. 
robertsoniz, Vivipara, 206. 
Viviparus, 206. 
robusta, Leander longirostris var., 25. 
robustum, Helichrysum, 511. 
robustus, Atilax, 4. 
roccatil, Subulina, 509. 
rochebrunet, Spatha, 420. 
rochebruniana, Moncetia, 427. 
rodhaini, Ledoulxia, 493. 
rohlfsi, Bulinus, 137. 
Physa, 137. 
rosea, Cyrenella, 375. 
Cyrenoida, 375, 376, 377, 569. 
Galatea concamerata var., 361. 
Unio burtonz var., 395. 
roseotincta, Aspatharia droueti var., 414. 
Spatha drouets var., 414. 
rossi, Anopheles, 91. 
Rosthramus, 535, 536. 
rostralis, Unio, 397. 
rostrata, Grandiddieria, 397. 
Iphigenia, 370, 371, 372, 565, 569. 
Pl. XXX, figs. 1-1b. 
Iridina, 430. 
Mutela, 410, 430, 482, 4388, 
558, 569. Pl. XXXIX, figs. 
Mutelina, 481. 
rota, Io, 267. 
rothschildi, Grandidieria, 385. 
Unio, 385. 
Rotifera, 575, 585. 
rotula, Celatura, 75, 385, 404, 405, 
560, 5690.0) ORE eX eis: 
5—5a. 
rotundata, Aitheria catlliaudt var., 450. 
Aspatharia, 422. 
Baizea, 310, 589. 
Grandidieria, 398, 588. 
Spatha, 422. 
Stanleya, 310, 311. 
roubaudi, Chelidonopsis, 439. 
Unio, 400. 
ruandensis, Ancylus, 156. 
rubens, Anodonta, 412, 422, 425. 


545, 
1-2. 


647 


Aspatharia, 411, 412, 413, 419, 420 
422, 423, 424, 425, 568. 
Spatha, 423, 424, 426. 
rubscunda, Galatea, 361. 
Paludina, 209. 
Vivipara, 209. 
rubicundus, Viviparus, 206, 209, 576. 
rubra, Galatera cumingit var., 362. 
Unio monceti var., 384. 
Viviparus unicolor var., 207. 
rubricata, Neritina, 158. 
rubricollis, Malimbus, 478. 
rubrotincta, Galatea, 363, 365. 
ruchetiana, Ampullaria, 176. 
Pila, 176. 
rudis, Littorina, 564. 
Pinna, 20, 23, 42. 
ruellant, Parreysta, 385. 
Unio, 385. 
Ruellania, 394. 
ruellaniana, Lavigeria, 326, 590. 
rufescens, Thapsia, 492, 503. 
rufipennis, Turdinus, 478. 
rufocincta, Anceya, 228, 239, 589. 
rufofilosa, Cambierza, 305. 
Tanganyicia, 302 (Fig. 58), 303 (Fig. 
59), 305, 589. 
Tanganyikia, 305. 
rufofilosus, Lithoglyphus, 303, 305. 
rufolirata, Cleopatra pirothi var., 292. 
rufus, Neocossyphus, 478. 
rugifer, Unio, 381, 385, 400. 
rugifera, Anodonta, 411, 414. 
Aspatharia, 414. 
rugosa, Achatina, 499. 
Bullinus contortus var., 135. 
Cleopatra, 292. 
rugosus, Bulinus contortus var., 135. 
Rumella, 307, 308, 582. 
rumrutiensis, Bulinus, 137. 
Physa, 137. | 
runsoranum, Ptychotrema, 492, 503. 
runssorina, Helix, 515. 
ruppellii, Planorbis, 117. 
rutshuruense, Atoxon flavum, 503. 
rutshuruensis, Gulella, 503. 
Halolimnohelix, 503. 
Pachnodus, 492, 503. 
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Thapsia, 503. 
Varicostele, 503. 

ruwenzoriense, Pisidium, 351, 352, 521. 
Trichotoxon, 509. 

ruwenzoriensis, Halolimnohelix, 511. 
Helixarion, 509. 
Limicolariopsis, 509. 
Marconia lata, 509, 512. 
Subuliniscus, 509. 


salicifolia, Myrica, 514. 
salinarum, Planorbis, 117. 
salleana, Paludestrina, 223. 

Salticella, 471. : 
sambesianus, Vivipara unicolor var., 204. 
Viviparus capillatus var., 204. 

sancti-pauli, Melania, 275. 
Potadoma, 275. 
sandbergeri, Lanistes, 184. 
sangara, Neritina, 161. 
Sanicula, 509. 
sare, Aspatharia, 414. 
Mutela, 414. 
Sarcophaga, 471. 
Sarmatium, 22, 45. 
Sarothrura, 476. 
saturata, Limicolaria, 509, 512, 518, 514, 
515. 
saulcyi, Bulinus contortus var., 136. 
Physa, 136. 
Saulea, 167, 168, 170, 171, 177, 546, 600. 
saxea, Ampullaria, 169. 
scabra, Melanoides, 254. 
scabrispiculis, Cervospongilla, 453. 
scabrum, Buccinum, 254. 
Scevola, 133. 
scalaris, Bulinus, 141, 142, 587. 
Paludina, 142. 
Physa, 142. 
Pyrgophysa, 142. 
scalaia, Physa, 135. 
~ Scapha, 159. 
schackoi, Bulinus, 91, 137. 
Isidora, 137. 
Schefflera, 509. 
schepmani, Lanistes congicus, 186, 189, 
190. 
Schistosoma, 91, 92, 98, 94, 95, 135, 145. 
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Schistosomatium, 94. 
schmackeri, Planorbis, 90, 95. 
schmidtii, Bulinus, 141. 
schnitzleri, Leevicaulis, 503. 
schoeniclus, Emberiza, 474. 
schoutedeni, Achatina, 519. 
Caridina togoensis var., 64. 
Cleopatra, 292, 298, 569. 
Potadoma, 75, 273, 275, 277 (Fig. 
46), 550. Pl. XX, figs. 12-13. 
schubotzi, Guttera plumifera, 475, 476. 
Helicarion, 513. : 
Spongilla, 453. 
schiitti, Turacus, 477. 
schweinfurthi, Achatina, 496, 602. 
Burtoa nilotica, 496. 
Hydrowia, 222. 
Lanistes, 187. 
Meladomus, 187. 
Paludestrina, 222. 
Unio, 76, 381. 
Unio parreyssi var., 76, 381, 385. 
scioana, Valvata 243. 
Valvata nilotica var., 243. 
Sciomyzide, 533. 
Scirpus, 576. 
scolopaceus, Aramus, 536. 
Scopus, 5. 
scripta, Dresseina, 455. 
Sculptaria, 484, 486. 
sculptus, Lanistes, 200. 
Scutibranchiata, 69, 97, 156. 
Scyllaridz, 43. 
Scyllaridea, 42. 
Seyllarus, 2, 7, 8, 43. 
Segmentaria, 129. 
Segmentina, 69, 90, 95, 96, 124, 128, 
543, 556, 568, 587. 
sellze, Gulella, 509. 
semiaratus, Melampus, 100. 
semicancellata, Melania, 249. 
semicorrugata, Aspatharia, 414, 419, 569. 
Spatha, 419. 
semicostulata, Truncatella, 241. 
semifusca, Achatina schweinfurthi var., 
602. 
semilxvis, Syrnolopsis minuta var., 232. 
semilunaris, Etheria, 450. 
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semilunata, Aitheria, 450, 451. 
Etheria, 447. 
semi-lunata, Etheria, 450, 452. 
seminium, Trachycystis, 602. 
semiplicata, Physa, 141. 
semiplicatus, Bulinus, 141. 
Melampus, 101. 
Semisinus, 288. 
Semisulcospira, 96. 
semitorquata, Streptopelia, 477. 
semperlirata, Potadoma liricincta, 
75, 275, 282, 569. Pl. X XVI, figs. 
10—10a. 
senaariensis, Bulimus, 215, 216. 
Paludina, 216. 
Senecio, 511, 514, 515. 
senegalensis, Anodonta, 413. 
Anona, 495. 
Bulinus, 133, 134, 137, 188, 139 
(Figs. 12a—-c), 140. 
Bullinus, 138. 
Cleopatra, 289, 292. 
Clibanarius, 2, 7, 8, 51, 52. 
Corbicula, 340. 
Cyrenella, 376. 
Cyrenoida, 375, 376 (Fig. 84), 565, 
569. 
Cyrenoidea, 376. 
Lanistes, 187. 
Meladomus, 187. 
Nerita, 157. 
Neritina glabrata var., 159. 
Paludina, 292. 
Physa, 138. 
Podica, 5, 538. 
Podica senegalensis, 5, 538. 
senegalica, Attheria, 451. 
Mutelina, 418. 
senilis, Aspatharia trapezia var., 422. 
Spatha trapezia var., 422. 
sennaaricum, Digyreidum, 216. 
sennaariensis, Unio, 385. 
sennariensis, Bithynia, 216. 
sericata, Halolimnohelix, 503. 
sericina, Isidora, 137. 
sericinus, Bulinus, 137. 
Sermyla, 264. 
Serratispherium, 347. 
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servainiana, Edgaria, 335. 
Edgaria livingstoniana f., 335. 
Grandidieria, 396. 
Grandidieria burtoni var., 396, 588. 
Hauttecceuria, 307. : 
Paramelania, 335. 
Umio burtoni var., 396. 
servainanum, Neothauma, 211. 
Sesarma, 164, 566. 
sethsmithi, Guttera edouardi, 475. 
shambiensis, Celatura egyptiaca var., 
378. : 
Nodularia xgyptiaca var., 378. 
shireensis, Unio, 388. 
siamensis, Melampus, 101. 


Siderocapsa, 529. 


Sideroxylon, 509. 
Sidula, 105. 
silongweensis, Unio, 385. 
Silpha, 471. 
Silphide, 471. 
silvatica, Pleuroprocta, 492. 
silvaticum, Ptychotrema, 492, 509. 
simonsi, Melania, 256. 
Vwipara, 205. | 
simpsoni, Mutela, 429, 430. 
sinensis, Assiminea, 242. 
Clonorchis, 89, 90, 95. 
Eupera, 354. 
Syncera, 242. 
singularis, Edgaria, 332, 590. 
Grandidieria, 399. 
Hauttecceuria, 307. 
Micronyassia, 256. 
Mutela, 4380. 
Mutelina, 430. 
Paramelania, 332. 
sinica, Assiminea, 242. 
sinistrorsa, Paludina, 195. 
Subulina, 602. 
sinistrorsus, Lanistes, 195. 
sinuata, Aspatharia, 411, 414, 416, 417, 
419, 540, 559, 569.. Pl. XXXY, 
figs. 1-4; Pl. XXXVI, figs. 1-3a. 
Spatha, 417. 
Spatha decorset var., 414. 
Sirenia, 599. 
sistanica, Amnicola, 213. 
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Sitagra, 479. 
sitifensis, Unio, 378. 
Smaragdia, 159. 
Smaragdine, 157. 
smithi, Biomphalaria, 115, 120. 
Cleopatra, 292, 569. 
Edgaria, 335. 
Edgaria nassa f., 335. 
Gonyodiscus, 517. 
Grandidieria, 398, 588. 
Limicolaria, 516. 
Micronyassia, 256. 
Mutela bourguignati var., 428. 
Nyassella, 251, 256. 
Paramelania, 335. 
Planorbis, 117, 120, 121 (Fig. 6), 
577, 578. 
Unio, 398. 
Unio burtont var., 398. 
Unio lourdeli var., 394. 
Viipara, 205. 
smithiana, Baizea, 311, 589. 
Coulboisia, 310, 311. 
Stanleya, 311. 
sobaénsis, Unio, 385. 
sociabilis, Rosthramus, 535, 536. 
socotrensis, Auricula, 104. 
Auriculastra, 104. 
Planorbis, 116. 
soleilleti, Cleopatra, 293. 
Corbicula, 340. 
Limnexa, 114. 
Physopsis, 144. 
Unio, 386. 
Soleilletia, 337, 345. 
soleniformis, Mutela, 430, 432, 437, 587. 
solida, Iridina, 426. 
Physa trigona var., 138. 
solidum, Spherium, 347. 
solidus, Bulinus trigonus var., 138. 
Lanistes, 187. 
sollaudii, Macrobrachium, 7, 8, 28, 34. 
Palzemon, 28. 
soluta, Hautteceuria, 303, 305. 
Tanganyicia, 305. 
Tanganytkia, 305. 
sordida, Ampullaria, 176. 
~ Celatura, 386, 408, 569. 
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Nodularia, 408. 
Zairia, 408. 
sordulenta, Limnza, 108. 
soriculata, Melania, 268. 
soror, Melania, 261. 
Melanoides nsendweensis, 254, 261, 
568. Pl. XXIV fig. 13. 
Nakuruélla, 515. 
sororcula, Nothapalus, 509, 512. 
Ptychotrema, 492. 
souverbiana, Neritina, 158. 
sowerbyanus, Helicarion, 493. 
Spatha, 411, 412, 413, 414, 415, 417, 419, 
420, 421, 422, 423, 424, 425, 426, 
427, 428, 429, 437, 488, 439, 443, 
444. . 
Spathella, 414, 415, 419, 420, 421, 422, 
423. | 
Spathopsis, 75, 411, 412, 419. 
Spathopsis, 422. 
spathuliformis, Spathella, 423. 
spatiosus, Africarion, 515. 
speciosa, Ampullaria, 176, 180. 
Pila, 176, 568. 
Spekea, 315. 
speket, Mutela, 441. 
Paludina, 206. 
Plezodon, 440. 
Plrodon, 440. 
Viviparus unicolor var., 206. 
Spekia, 70, 86, 249, 299, 300, 301, 314, 
315, 586, 589, 590, 591, 592, 593. 
speki, Cameronia, 440. 
Iridina, 85, 410, 439, 440, 529, 586, 
587, 588. Pl. XLIV, figs. 1-la. 
Pleiodon, 440. 
spencer, Cecilioides, 460, 602. 
sperabilis, Planorbis, 125, 126. 
Spheriastrum, 347. 
Spheriide, 71, 336, 337, 346, 453, 520, 
528, 546. 
Spherium, 71, 346, 347, 354, 355, 358, 
309, 534, 541, 569, 576, 578. 
Spheroma, 563. 
Sphagnum, 542. 
spindale, Schistosoma, 94. 
spinosa, Pyrgulopsis, 222. 
spinulosa, Joubertia, 324, 590. 
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Paramelania, 324. 
spiracea, Physa, 135. 
spiralis, Lobogenes, 75, 225 (Pig. 24), 
556, 568. 
Physa, 141. 
Spirilla, 250. 
Spirophyllum, 529. 
spirorbis, Planorbis, 533. 
Spizetus, 179. 
splendens, Anodonta, 426. 
splendida, Iridina, 443. 
spoliata, Melania ponthiervillensis var., 
285. 
Potadoma ponthiervillensis mut., 272 
(Fig. 45), 278, 275, 276, 2865, 
286, 541, 569. Pl. XXYV, figs. 
2-OF. 
Spongilla, 453. 
Spongillide, 453, 557. 
squamatus, Francolinus, 476. 
Squilla, 57. 
squilla, Cancer, 24. 
Leander, 24. 
Palemon, 7, 8, 20, 24 (Fig. 64), 65, 
66. 
stagnalis, Helix, 105, 106, 214. 
Limnexa, 540. 
Lymnea, 105, 110, 525, 5338. 
Stagnicola, 106. 


stagnorum, Celatura, 75, 386, 404, 
405, 406, 561, 569. Pl. XXXII, 
figs. 1, la, 10. 
Diplodon, 404. 
Unio, 404. 


Stanleya, 70, 249, 301, 302, 307, 589. 
Stanleya, 310, 311. 
stanleyana, Joubertia, 324, 590. 
Paramelania, 324. 
Physopsis, 147. 
Physopsis africana var., 143, 147, 
568. 
stanleyt, Bithynia, 219. 
Bulimus, 216. 
Bythinia, 216. 
Physopsis, 147. 
Physopsis africana, var., 147. 
Planorbis, 117, 124, 576. 
Vaccinium, 511. 
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_Stanleyvillensis, Celatura, 75, 386, 


403, 569. Pl. XXXII, figs. 3-4; 
Pl, X XXIII, fig. 3. 
Thapsia, 499. 
Staphylinus, 470. 
stappersi, Pseudospatha, 76, 444, 446, 
588. Pl. XLV, fig. 6. 
stelznert, Planorbis, 127. 
stenochorias, Ancylus, 152. 
Burnupia, 152, 153. 
Stenogyrine, 490, 506, 507. 
Stomatodon, 249. 
Stomatopoda, 57. 
Stormsia, 228. 
Stratospongilla, 453. 
streperus, Chaulelasmus, 539. 
Streptaxide, 469, 482, 484, 485, 490, 
491, 503, 506, 599, 600. 
Streptaxine, 600. 
Streptoneura, 97. 
Streptopelia, 477. 
Streptostele, 476, 490, 492, 4938, 499, 
506, 511, 512, 513, 517. 
streptosteloides, Streptostele, 512. 
striata, Iridina, 440. 
Physa, 132. 
Striatella, 251. 
striatula, Bythinia, 89. 
striatulus, Bulimus, 89, 95. 


striatus, Pagurus, 45, 48. 


strigosa, Isidora, 137. 
strigosus, Bulinus, 137. 
Strombus, 257, 267. 
Strychnos, 495. 
stuhlmanni, Ampullaria erythrostoma var., 
182. 
Ancylus, 152, 154. 
Aspatharia, 414, 415, 416, 417, 418, 
419, 569. 
Burnupia, 152, 597. 
Ceecilioides, 510. 
Caridina togoénsis var., 11, 13, 15, 
17, 64, 65. 
Helicarion, 513. 
Helichrysum, 511. 
Lanistes, 200, 201, 202. 
Lobelia, 511. 
Pachylabra erythrostoma var., 182. 
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Parreysia, ° 386, .890,: S77;.° PA. 
XX XI, figs. 7-70. 
Pila, 176, 182, 183, 576, 578. 
Pseudoglessula, 492, 493, 517. 
Spatha, 415, 419. 
Spherium, 348, 349 (Fig. 75), 569, 
576, 578. 
Unio, 390. | 
sturanyi, Eupera, 355, 358, 453, 569. 
Grandidieria burtoni var., 396, 588. 
Spherium, 354, 358. 
Unio burtonia var., 396. 
Sturnus, 474. 
subzequilatera, Aspatharia, 422. 
subamygdalinus, Unio, 386. 
subangulata, Subulina, 493. 
subaurita, Melania, 268. 
subcapense, Sphzerium, 348. 
subcarinata, Ampullaria, 187, 193. 
subcarinatus, Lanistes, 187, 568. 
subcompressa, Unio hauttecceuri var., 
382. 
subconica, Limicolaria, 499. 
subcylindrica, Helix, 241. 
subdiaphana, Mutela, 428, 430. 
subequilatera, Spatha, 422. 
subfuscidula, Pseudoglessula, 476, 492, 
503. A. 
subglobosa, Congeria, 455. 
subimperforata, Paludina unicolor var., 
206. 
subimperforatus, Viviparus unicolor var., 
206. | 
sublimbatum, Ptychotrema, 509. 
submutica, Cleopatra grandidieri var., 
290. 
subnigra, Nodularia, 408. 
Unio, 401, 408. 
subopaca, Physa, 147. 
subreniformis, Anodon, 415. 
Aspatharia, 415. 
Spatha, 415. 
subsalinarum, Planorbis, 117. 
subspinulosa, Melania, 254. 
subsucculentus, Helixarion, 510. 
subsudanicus, Planorbis sudanicus, var. 
118. 
subtriangularis, Burtonia, 447. 
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Pseudospatha, 444, 447, 588. 
subtruncata, Corbicula, 340. 
subtruncatula, Corbicula, 340, 345. 

LIimnexa, 107. | 

Lymneza, 107. 
subturrita, Vivipara rubicunda var., 206. 
subturritus, Viviparus rubicundus var., 

206. 
subula, Auricula, 104. 

Auriculastra, 104. 

Subulina, 460, 474, 476, 490, 492, 493, 

499, 509, 517, 601, 602. 
Subuliniscus, 484, 507, 509, 512. 
Subulona, 602. 


Subvaricosa, Varicostele, 509, 510. 


subviridis, Venus, 368. 
Succinea, 88, 106, 214, 215, 486, 499, 
516, 531, 578, 597, 602. 
Succineide, 491. 
succinoides, Bulinus, 137. 
Lnmnezus, 108. 
Lymnea caillaudi var., 108. 
Physa, 137. 


sudanicensis, Planorbis, 122. 


sudanicus, Planorbis, 93, 95, 118, 119, 
121, 122 (Fig. 7), 123, 568, 576, 
577, 587. 

Sulcospira, 273. 

sulcospira, Melania, 278. 

sumatrana, Spongilla, 453. 

sumatrensis, Pila ampullacea, 173. 


superba, Potadoma, 75, 275, 276, 
278, 285, 286, 287, 569. ri. 
XXV, figs. 3-3e. 


sylvatica, Achatina, 494. 
Syncera, 70, 226, 242, 565, 568. 
Synceridz, 70, 97, 99, 225, 241. 
syngenes, Bulinus, 137. 


Physa, 137. 
Syrnolopside, 70, 97, 98, 226, 590, 

591, 592. 
Syrnolopsis, “70, “75, 2227, -228, ‘235, 


589, 590, 591, 595. 
Syrnolopsis, 239. 


tabula, Anodon, 422. 
Aspatharia, 422. 
tabulata, Paramelania, 325. 


INDEX 


Tenioglossa, 70, 97, 166. 
tznioptera, Sitagra, 479. 

Sitagra teenioptera, 479. 
Tagelus, 565. 
taitensis, Neritina, 162. 
tamsii, Melania, 257. 
Tanalia, 249. 
tanganice, Limnocnida, 586. 
tanganicanus, Planorbis, 122. 
tanganikana, Atheria, 451. 

Burtonia, 444. 

Corbicula, 344. 

Grandidieria, 399. 

Horea, 266. 

Planorbula, 132. 

Spekia zonata var., 316. 
tanganikanum, Neothauma, 210, 211. 
tanganikanus, Planorbis, 122. 

Planorbis sudanicus, 118, 119, 122, 
568, 576, 577; 587... Pl: MA, figs. 
10-100. 

Tanganikia, 303, 304, 305, 306. 
tanganyice, Limnocnida, 593. 
Physopsis, 144, 147, 587. 
tanganyicense, Neothauma, 210, 
588. Pl. XIX, figs. 2, 3, 5. 
tanganyicensis, Ancylus, 156, 587. PI. 
XII, figs. 6-6a. 
Burtonia, 444, 445. 


212, 


Corbicula, 341, 342, 343 (Fig. 74), 
345, 587. 

Corbicula radiata var., 343. 

Ferrissia, 156. 

Giraudia, 314. 

Grandidieria, 399, 588. 

Martelia, 228, 239, 240 (Fig. 38), 


589. 
Melania, 249, 266, 588, 589. 
Paludina, 211. 
Planorbis alexandrinus var., 131. 
Planorbula, 131, 587. 
Pseudospatha, 444, 445, 446, 588. 
Pl. XLV, figs. 1-3. 
Reymondia, 313, 589. 
Segmentina alexandrina var., 131. 
Spatha, 443, 444, 445. 
Unio, 394, 397, 399. 
Unio nyassaénsis, var., 394. 
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Vierparus, 211. 
Tanganyicia, 70, 249, 299, 300, 301, 302, 
303, 307, 312, 589, 590, 591, 592. 
tanganytkana, Giraudia, 314. 
tanganyikanum, Neothauma, 211. 
tanganytkanus, Planorbis, 123. 
Tanganyikia, 303, 304, 305. 
Taphius, 120. 
tawar, Spatha, 420. 
tawair, Anodonta, 420. 
taw1, Spatha, 420. 
Tayloria, 484. 
tayloriana, Nyassella, 256. 
tchadiensis, Bulinus, 137. 
Cleopatra bulimoides var., 289. 
Cleopatra cyclostomoides var., 291. 
Corbicula, 341. 
Iridina, 440. 
Limnea, 110. 
Lymnea, 110. 
Physa, 137. 
Planorbula, 131. 
Plewodon, 440. 
Pliodon, 440. 
teilhardi, Spherium, 348. 
Teleodesmacea, 71, 336, 337. 
Tellina, 370, 565. 
Tellina, 338, 344, 347, 350. 
Tellinacea, 336. 
tenebrosus, Africarion, 515. 
Crateropus, 478. 
tentaculata, Bithynia, 534. 
Helix, 214, 215. 
tentaculatus, Bulimus, 214, 215. 
tenuicarpus, Macrobrachium dux var., 
65. 
tenuicula, Egeria, 75, 362, 366, 367, 562, 
569. 
tenuissima, Vitrina, 515. 
tenuissimus, Unio, 444. 
tenuistriatus, Mytilus, 563. 
terebella, Murex, 246. 
terebra, Camptoceras, 132. 
terebriformis, Anceya, 228, 239, 589. 
Burtonilla, 239. 
Turbonilla, 239. 
Teredo, 562. 
teres, Streptostele, 511. 
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Truncatella, 241. 
teretiuscula, Nodularia, 386. 
teretiusculus, Unio, 382, 386, 576. 
Unio, 400. 
tessellaia, Melania, 269. 
tetragonostoma, Planorbis, 118. 
texistriatum, Ceras, 602. 
Thais, 54, 563, 564, 565. 
Thalassinidea, 44. 
Thapsia, 490, 492, 493, 499, 503, 506, 
509, 510, 513, 515, 602. 
thaumasta, Nyassia, 256. 
Thecosoma, 91. 
Thelephoride, 470. | 
Themeda, 502. 
Theodorus, 165. | 
Theodoxia, 165. 
Theodoxis, 164. 
Theodoxus, 157, 163, 164, 522. 
thermale, Pisidium casertanum var., 522. 
thermalis, Lymnza peregra var., 521. 
thermarum, Bythinella, 521, 522. 
thermophila, Neritina, 521. 
Thiara, 250. 
Thiaridz, 89, 248, 299. 
thollont, Mutelina, 431. . 
thomasi, Opeas, 601. 
Thomea, 482... 
Thomeonanina, 482. 
thomsoni, Grandidieria, 399, 588. 
Limnotrochus, .299 (Fig. 56a), 318 
(Fig. 65a—b),.589, 591. 
Unio, 399. | 
thottoni, Mutelina, 431. 
Thryophorella, 482. 
Thryophorellidz, 482. 
thysvillense, Pseudopeas, 499. 
Ptychotrema bequaerti, 499. 
thysvillensis, Curvella, 499. 
Subulina, 499. 
Tiara, 251, 265. 
tiarella, Edgaria, 333, 590. 
Nassopsis, 332. 
Paramelania, 333. 
Tiaridee, 249. 
tugrina, Galateia bengoensis var., 360. 
tilhoi, Bulimus, 216. 
-Bythinia, 216. 
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Planorbis, 125. 
Valvata, 243. 
timida, Edgaria, 335. 
Paramelania, 335. 
Tiphobia, 70, 299, 300, 301, 316, 318, 
320, 321, 583, 589, 590, 591, 592, 
593. 
Tiphobia, 324, 326, 330, 331. 
Tiphobiide, 299, 590. 
togoénsis, Caridina, 1, 3, 7, 8, 11, 13, 
14 (Figs. 1-28), 15, 16 (Figs. 29- 
62), 17, 18, 19, 64. 
tomentosa, Erythrina, 508. 
Tomichia, 225, 484. 
tornata, Melama, 288. 
Potadoma, 275, 276, 283 (Fig. 48), 
286, 288, 569. : 
Tornatellina, 103. 
toticostata, Gulella, 492. 
toukotoénsis, Planorbis, 125. 
trabonjiensis, Cleopatra, 290. 
Trachycystis, 484, 602. 
Trachylemus, 478. 
Trachypenxus, 67. 
Tralia, 102. 
Tralia, 101. 
transiens, Lanistes, 184. os 
translucida, Physa tchadtensis var., 137. 
transparens, Achatina, 519. 
transvaalensis, Ancylus, 154. 
Burnupia, 152, 154, 454, 556, 568, 
Pl. XII, figs. 1-la. 
transversa, Ktheria, 450. 
transversalis, Bulinus,. 137. 
Isidora, 137. 
Trapa, 90. 
trapezia, Aspatharia, 422. 
Spatha, 422. 
trapeziformis, Lanistes ellipticus var., 
194. ; 
trapezoidea, Burnupia, 152, 155, 568. 
trapezoideus, Ancylus, 155. 
Cerastus, 510. | 
traversil, Unio, 386. 
triandra, Themeda, 502. 
triangularis, Egeria, 362. 
Galatea, 362. 
Galatea bernardii var., 361. 


INDEX 


Galateia lxta var., 361. 


tricarinata, Viviparus unicolor var., 207. 


Trichotoxon, 503, 509. 
tricolor, Unio, 386. 
Unio, 403. 
trifasciata, Paludina, 291. 
trifilaris, Trochozonites, 492. 
trigona, Isidora, 137. 
Physa, 137, 138. 
Trigonephrus, 484, 486. 
trigonula, Attheria elliptica var., 450. 
Etheria, 449, 450, 452. 
trigonus, Bulinus, 137, 138. 
trilirata, Vivipara costulata var., 205. 
triliratus, Viviparus costulatus var., 205. 
Tringa, 538. 
trispinosus, Desmocaris, 7, 8, 23, 24. 
Palzmonetes, 23. 
tristanensis, Marinula, 103. 
tristes, Bulamus, 195. 
Hydrobia, 222. 
Paludestrina, 222. 
Spatha, 420. ; 
trisuleata, Cleopatra, 293, 298, 587. 
trisulcatus, Penzus, 9. 
Peneus, 2, 7, 8, 9. 
trochlearis, Vivipara, 205. 
Trochozonites, 476, 482, 490, 492, 493, 
499, 506, 509, 515. 
tropica, Physa, 138. 
tropicus, Bulinus, 91, 93, 95, 136, 138. 
Tropidiscus, 116. 
Tropidiscus, 126. 
Tropidophora, 484, 485, 499, 519. 
truncata, Egeria, 362, 365, 367. 
Fischeria, 371. 
Galatea, 362. 
Iphigenia, 371. 
Mutela bourguignati var., 428. 
Physa, 133. 
Truncatella, 240, 241. 
Truncatella, 225, 226. 
Truncatellidz, 70, 97, 99, 225, 240. 
truncatelliformis, Nyassomelania, 256. 
Truncatellina, 485. 
truncatula, Lymnza, 88, 95, 106, 107, 
522... 588, Ole: 
truncatulum, Buccinum, 106, 107. 
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truncatus, Bulinus, 135. 
Tryonia, 522. 
tsadiana, Corbicula, 341. 
Grandidieria, 386. 
tsadianus, Unio, 386. | 
tshopoicola, Melanoides wagenia, 75, 


254, 262, 568. PI. cone figs. 
15-16. 

tuberculata, Melania, 76, 257, 258, 577, 
580. 


Melanoides 76, 251, 252, 253 (Map 
2), 254, 256,262,521, 522, 527, 
573, 576, 577,.578, 580, 587.. Pl. 
XXI, figs. 1-7. 
Nerita, 251, 256. 
tuberculosa, Melania, 267. 
tuberosa, Eleocharis, 90. 
tubifera, Attheria, 449, 450. 
Aitheria ellaptica var., 450, 452, 524. 
Etheria, 449, 454. 
tubulifera, Aitheria heteromorpha mut., 
451, 452. 
Etheria elliptica mut., 524. 
tubulosa, Aitherza, 451. 
tuckerz, Galatea, 362. 
tuckeyt, Galatea, 362. 
Galatera, 362, 363, 365. 
Tulbaghinia, 484, 486. 
tumida, Fischeria, 371. 
Iphigenia, 371, 372. 
tumidus, Unio, 387, 524. 
Turacus, 477. 
Turbellaria, 585. 
Turbinicola, 167, 169. 
Turbonilla, 239. 
Turdinus, 478. 
Turdus, 474. 
turriculata, Physa, 141. 
turriculatus, Bulinus, 141. 
Turritella, 234. 
turritispira, Melania, 256. 
Melania, 251, 255. 
turritus, Bulinus, 132. 
tympanorum, Strombus, 267. 
Tympanostoma, 245. 
Tympanotomus, 245. 
Tympanotonos, 245, 247. 
Tympanotonus, 245. 


656 


Typha, 542, 576. 

Typhobia, 316, 317. 

typica, Atherva elliptica var., 449. 

Plecotrema, 103. 

tyrrhena, Pontonia, 2, 7, 8, 20, 23, 40, 
Al (Fig. 66). 

tyrrhenus, Astacus, 40. 

tyttha, Assiminea, 166. 


ugandanus, Nothapalus, 515, 601. 
ujijtensis, Grandidieria, 394. 

Parreysia, 386, 394, 587. 

Parreyssia, 394. 

Unio nyassaénisis var., 394. 
umbilicata, Pseudoglessula, 503. 
umbretta, Scopus, 5. 
umlassiana, Assiminea, 242. 

Auricula, 101. 

Lymnea, 107. 

Syncera, 242. 
umlaasianus, Limnzxus, 107. 

Melampus, 101. 
undussumex, Lamnea, 108, 109, 111. 

Lymneza natalensis, 110, 111, 112 

(Fig. 2), 113 (Fig. 3), 114, 540, 
068, 572, 577, 597. Pl. XI, figs. 
1-If, 2—2c, 4, 5-5b. 

unicarinata, Cleopatra pirothi var., 292. 

Syrnolopsis minuta var., 232. 

Viviparus unicolor var., 207. 
umcolor, Cyclostoma, 207. 

Galatea paradoza var., 368. 

Galatea radiata var., 368. 

Lanistes neavei var., 187. 

Lanistes stuhlmanni var., 201. 

Paludina, 206, 207, 209. 

Spherium courteti var., 348. 

Vivipara, 204, 205, 206, 207, 208. 

Viviparus, 206, 207, 208, 545, 568, 

5/7, 587. Pl. XIX, fig. 1. 
unilirata, Cleopatra bulimoides var., 291. 
Unio, 76, 377, 378, 379, 380, 381, 382, 

383, 384, 385, 386, 387, 388, 389, 

390, 392, 393, 394, 395, 396, 397, 

398, 399, 400, 401, 402, 403, 404, 

406, 407, 408, 409, 414, 444, 524, 

526, 527, 531, 532, 539, 540, 546, 

569, 576, 578, 580, 582, 583. 
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Unionicola, 532. 

Unionide, 71, 87, 336, 337, 377, 410, 
523, 524, 525, 528, 529, 530, 531, 
532, 539, 545, 546, 559, 560, 562, 
573, 599, 600. 

uniplicata, Auricula, 101. 

uniplicatus melampus, 101. 

unisulcata, Spekia zonata var., 316. 

Upogebia, 2, 7, 8, 44. 

Upogebiine, 44. 

urceus, Bulimus, 170. 

Nerita, 168, 169, 170. 

Urguéssella, 515. 

Urocyclide, 464, 468, 476, 482, 485, 491, 
492, 507, 519. 


vaalensis, Unio, 384. 
Unio caffer var., 384. 
Vaccinium, 511. 
Vaginulide, 464, 468, 476, 485, 491, 
493, 5038, 507, 519. 
Valeriana, 509. 
Valvata, 243, 534. 
Valvatide, 70, 97, 98, 243. 
vaneyl, Bulinus, 138. 
Physa, 138. 
Varanus, 474. 
varia, Littorina, 564. 
variabilis, Arthroleptis, 473. 
Edgaria, 333, 590. 
Melania, 300. 
Nassopsis, 333. 
varica, Helix, 187, 188. 
Varicostele, 490, 503, 509, 510, 511. 
varicus, Lanistes, 187, 188. 
variegata, Donax, 368. 
variegatus, Limax, 88. 
velox, Potamogale, 3. 
ventricosa, Bithinia, 214. 
Physa tchadiensis var., 137. 
Tomichia, 226 (Fig. 25). 
Truncatella, 225, 226. 
ventrosa, Brazzea, 427. 
Venus, 359, 361, 368, 369. 
venusta, Edgaria, 335. 
Kdgarva nassa f., 335. 
Paramelania, 335. 
venustum, Opeas, 499. 


INDEX 


Vernonia, 508. 
Veronicellide, 485. 
verrauxi, Unio, 386. 
verreauianus, Unio, 386. 
verreauxiana, Cleopatra, 293. 
verreauxianus, Margaron, 386. 
verreauai, Ancylus, 152. 
Bulinus, 138. 
Burnupia, 152. 
Physa, 188. 
verruca, Ancylus, 150. 
verrucosipes, Pilumnus, 20. 
versicolor, Galatea, 361. 
Galatea bernardiz var., 361. 
Galatea laeta var., 360. 
Galateia bengoénsis var., 360. 
Galateia cumingii var., 362. 
vexillata, Paludina, 291. 
vexillum, Cerastus, 514. 
Vibex, 266. 
vibex, Strombus, 257. 
Vicariihelix, 484, 511. 
vicinus, Ancylus, 156. 
Unio, 385. 
Victorella, 585, 592. 
victoriz, Melania, 76, 254, 257. 
Melania tuberculata var., 76, 257. 
Melanoides, 254. 
Planorbis, 117. 
Planorbis choanomphalus var., 117. 
Spheerium, 348. 
Viviparus, 205, 208. 
victoriensis, Ancylus, 150. 
Ferrissia, 150. 
vignardi, Unio, 386. 
vignonana, Unio, 414. 
vignoni, Lanistes, 188. 
Limnea, 110. 
Lymnea, 110. 
Meladomus, 188. 
Spatha, 414. 
vignoniana, Spatha, 414. 
vignouana, Margaritana, 411, 412, 414. 
villeserriana, Bridouxia, 314. 
vinckei, Unio, 386, 409. 
vinosum, Spherium, 348. 
Viola, 509. 
virescens, Clibarnarius, 49, 50. 
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virgata, Helicella, 471. 
vrginea, Nerita, 159. 

Neritina, 160, 539. 
virgulata, Achatina, 519. 

Melanoides tuberculata var., 257. 
viridis, Bythinella, 224. 

Unio hauttecceuri var., 382. 

Viviparus unicolor var., 207. 
viridula, Subulina, 601. 
visserz, Mutela, 437. 

Unio, 386, 409. 

Vitrea, 472. 
vitrea, Helix, 170, 171. 

Saulea, 168 (Fig. 13a), 171, 177. 
Vitrina, 484, 507, 511, 515, 598. 
Vitrinide, 484. 

Vitta, 158, 159. 

Vittoclithon, 165. 

Vivipara, 203, 204, 205, 206, 207, 208, 
288, 580, 582, 583. 

vivipara, Helix, 2038. 

Viviparella, 203. 

Viviparide, 70, 97, 98, 202, 249, 289, 
546, 599, 600. 

Viviparine, 202. 

Viviparus, 70, 74, 202, 203, 204 (Map 1), 
210, 300, 316, 530, 545, 560, 568, 
573, 576,577, 587; 996, 597, 598. 

Viviparus, 211. 

vociferus, Aramus, 536. 

volkenst, Ampullaria gordont var., 175. 

Pila gordoni var., 175. 
vollenhoventt, Bithynis jamaicensis, 37. 

Macrobrachium, 1, 2, 7, 8, 37, 38, 

30; 65... Pl. VI, fig. 2; Pl VEL 

Palzemon, 37. 

Palsemon jamaicensis, var., 37. 
Voluta, 99, 100, 102, 103, 104. 
vortex, Planorbis, 533. 

Vorticellide, 533. 

Vossia, 571. 

vouamica, Tiara, 251. 

vuleani, Gonaxis, 512, 513, 514. 
vulcanus, Burnupia, 152. 
vulgaris, Clibanarius, 51. 

Phragmites, 581. 

Sturnus, 474. 
vynckei, Cameronia, 442. 
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Tridina, 442, 587. 
Pleiodon, 442. 
Pliodon, 442. 
vyssert, Mutela, 437. 
. Neothauma, 212. 


wagenia, Melanoides, 75, 252 (Fig. 
41), 254, 262, 541, 568. Pi. 
XXII, fig. 14. 
wahlbergi, Aspatharia, 411, 420, 422, 423. 
Bulinus, 141. | 
Iridina, 423. 
Physa, 141. 


walikalensis, Potadoma liricincta, 


75, 272 (Fig. 45), 273, 275, 281, 


282, 568. Pl. XXVI, fig. 9. 


walkeri, Burnupia, 74, 152, 154, 568. 


Pl. XII, figs. 7-7a. 
wallert, Bithynia, 217. 
Bulimus, 216, 217, 576. 
Bythinia, 217. 
Wandolleckia, 472. 
waterloti, Physa, 147. 
wathenensis, Limicolaria, 499. 
webbei, Neritina, 159. 
Weihea, 509. 
weluitschi, Ampullaria, 176. 
. Bulinus, 138. 
Cleopatra bulimoides var., 291, 296. 
Physa, 138. 
Pila, 176. 
welwitschii, Iridina, 430. 
- Mutela, 480. 
werneana, Physa, 144. 
wernei, Ampullaria, 175, 183. 
Pila, 175, 176, 178, 188, 568, 576. 
westermani, Paragonimus, 91. 
weynsi, Achatina, 602. 
wheatleyi, Planorbis, 131. 
whitesidei, Himantornis hematopus, 538. 
wildemani, Achatina, 499. 
wilkei, Melampus, 101. 
wissmanni, Aspatharia, 75, 428, 424, 
(Fig. 92), 425, 449, 540, 558, 569. 
Pl. XXXVII, figs. 1-2 
Spatha, 423. 
Spatha rubens var., 423, 424. 
Wollastonii, Lobelia 511, 514. 
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woodwardii, Melania, 256. 
wyhegungaénsis, Parreysia, 388. 


xanthophaés, Nothapalus paucispira, 
476, 492. 

xenopi, Echinostomum, 92. 

Xenopus, 91, 92. 


Xerocerastus, 484. 
yokagawai, Metagonimus, 90. 


Zaira, 400. 
Zairia, 380, 399, 400, 407, 408, 569. 
zambesianus, Lanistes, 195. 
zambesiensis, Ancylus, 150. 
Ferrissia, 150. 
Unio, 386. 
Vivipara, 205. 
zambiensis, Melanoides langi, 75,. 
254, 260, 561, 568. Pl. XXII, 
fig. 3. 
Streptostele, 499. 
Thapsia, 499. 
zanguebarensis, Cleopatra, 290, 293. 
. Melania, 293. 
Zanguebaria, 288. 
zanguebarica, Cleopatra, 293. 
zanzebarica, Physa, 138. 
zanzebaricus, Bulinus, 136, 138. 
zanzibarica, Limnexa, 114. 
zebra, Neritina, 158. 
zebriolata, Achatina, 499. 
zelebori, Corbicula, 341. 
zengana, Melania, 254. 
Melanoides, 254. 
zenkeri, Rhinomelania, 288. 
Semisinus, 288. 
zeyheri, Unio, 386. 
zibethica, Ondatra, 539. 
Zingis, 519. 
zonata, Cleopatra broecki var., 291, 296,. 
569. 
Halolimnohelix, 510. 
Lacunopsis, 315. 
Melania, 267. 
Spekea, 315. 
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Spekia, 86, 315 (Fig. 63), 586, 589. Zonitoides, 534. 
zonatus, Lithoglyphus, 315. Zootecus, 485. 
Zonites, 188. zuluensis, Physa, 148. 


- Zonitide, 468, 482, 484, 485, 490, 491, zwellendamensis, Paludestrina, 222. 
506, 599. Paludina, 222. 
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